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Traffic Analysis

The following discussion describes the traffic data used for this project and the methods used to analyze
existing and future conditions.  The exhibits that are also printed in the main body of the design report
follow the design report naming convention.  Exhibits unique to this appendix begin with the letter “F”.

1.0 DESIGN YEAR
The following design years are used in accordance with the NYSDOT Project Development Manual
Appendix 5:

· Existing (2009)
· Estimated time of completion (ETC) (2016)
· ETC + 10 years (2026)
· ETC + 20 years (2036)
· ETC + 30 years (2046) at intersections adjacent to bridge structures and freeway segment

underpasses or overpasses

2.0 GROWTH RATES
Traffic volume projections for the project study area were conducted by the Capital District Transportation
Committee (CDTC) using their regional travel demand model.  CDTC is the designated Metropolitan
Planning Organization (MPO) for the Albany-Schenectady-Troy-Saratoga metropolitan area.  The model
incorporates existing traffic counts, planned development and transportation projects, and growth
projections to estimate future traffic volumes with and without the implementation of this project.

Since the volume projections derived from the regional demand model reflect changes associated with
regional land use, demographics and travel, the resulting peak hour volumes do not represent a uniform
growth rate applied throughout the project area network.  In general, CDTC’s volume projections show
little to no growth for the No-Build scenario out to ETC+20.  The growth and traffic diversions to the Exit 4
area vary for each of the Build Alternatives.

3.0 STUDY AREA
The traffic study area includes the project limits described in Section 1.2.1 of the design report.  Within
this study area, the following intersections and freeway facilities are included in the traffic operations
evaluations:

Signalized Intersections:
· Central Avenue & Wolf Road
· Wolf Road & Sand Creek Road
· Wolf Road & Metro Park Road
· Wolf Road & I-87 Exit 4 northbound (NB) off-ramp
· Albany-Shaker Road & Wolf Road / I-87 Exit 4 NB on-ramp
· Albany-Shaker Road & Old Wolf Road / I-87 Exit 4 southbound (SB) on-ramp
· Old Wolf Road & I-87 Exit 4 SB off-ramp
· Watervliet-Shaker Road & I-87 Exit 5 SB off- and on-ramps
· Watervliet-Shaker Road & I-87 Exit 5 NB off- and on-ramps / Holly Lane

I-87 (Northway):  All freeway segments, ramp junctions and weaves from Exit 2 to Exit 6.
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4.0 TRAFFIC DATA

4.1  Traffic Speeds
The posted speed limit on I-87 within the project limits is 55 mph.  The posted speed limit on Albany-
Shaker Road, Wolf Road, Old Wolf Road, and Watervliet-Shaker Road within the project limits is 40 mph.

Actual operating speeds during the AM and PM peak hours were compiled from data provided by
NYSDOT and by information published byNYSDOT Highway Data Services.  The average speed and 85th

percentile operating speeds (where available) within the study area are provided in Exhibit 2.3.1.5 b.

Exhibit 2.3.1.5 b
Existing Peak Hour Traffic Speeds (mph)

Roadway: Segment Direction
Average 85th

Percentile Source1

AM PM AM PM

I-87: Exit 2 to Exit 4
NB 57 51 - -

A
SB 56 56 - -

I-87: Exit 4 to Exit 5
NB 57 45 - -

A
SB 56 57 - -

I-87: Exit 5 to Exit 6
NB 52 41 - -

A
SB 56 56 - -

Albany-Shaker Road: Airport to Old Wolf Road WB2 30 29 - - B

Wolf Road: Metro Park Road to Exit 4 NB off-
ramp

NB 34 26 - -
B

SB 37 34 - -

Old Wolf Road: Exit 4 ramp to Old Niskayuna
Road

NB 33 27 43 42
C

SB 33 23 41 41

Watervliet-Shaker Road: Exit 5 SB off-ramp to
Exit 5 NB ramps

EB 27 23 - -
B

WB 35 34 - -
1 Sources of speed data:

A. Continuous count stations via NYSDOT Region 1
B. Running speeds from travel time study
C. NYSDOT Highway Data Services

2 Travel times were not measured in the eastbound direction from the Airport.

4.2  Travel Time & Delays
Field travel time data was collected in January 2009 on the study area roadways.  Data was collected
using the average-car method, where a vehicle is driven along the route traveling with traffic while
distance, travel time and delay are recorded.  The data collected was used as the basis for
microsimulation modeling calibration (see Section 8.0).

Travel time and delay runs were conducted during the AM (7am to 9am) and PM (4pm to 6pm) peak
hours.  The study area was broken up into segments for the data collection.  The sample size was nine to
15 runs in each direction on the local system (Wolf Road, Albany-Shaker Road, Old Wolf Road) and six to
eight runs in each direction on I-87.  The average travel time and delay collected from this study are
summarized in Exhibit 2.3.1.5 a.
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Exhibit 2.3.1.5 a
Travel Time and Delay Summary

Roadway: Segment

AM PM
Overall
Travel
Time

(seconds)

Delay
(seconds)

Overall
Travel
Time

(seconds)

Delay
(seconds)

Northbound
Wolf Road: Central to Metro Park 185 44 238 73
Wolf Road/ASR:  Metro Park to Old Wolf 159 65 335 198
I-87: Sand Creek Overpass to Airport 414 144 403 102

Southbound
WSR/CD Road/Old Wolf: Exit 5 NB Ramps to ASR 209 69 201 63
ASR/Wolf Rd: Old Wolf to Metro Park 104 18 92 5
Wolf Road: Metro Park to Central Ave 133 72 306 127
I-87: Exit 6 On-Ramp to Airport 206 52 303 35

The cause of the majority of the delay time experienced along the routes was related to traffic signal
delay.

4.3  Traffic Volume Source
Existing AM and PM peak hour turning movement volumes were collected at many of the study area
intersections in June and July of 2006 and January 2009.  Traffic data was collected in years prior for the
entire study area.  The data collection conducted in 2009 was focused at key intersections in order to
provide an update to data collected in 2006.  All data collected in 2006 and 2009 was provided to CDTC
to be used as a base in their regional demand model.  Exhibit F.4.3-1 provides a summary of the data
collection locations.

Exhibit F.4.3-1
Traffic Data Collection Locations

Intersections 2006 2009
Wolf Road & Central Avenue X
Wolf Road & Sand Creek Road X X
Wolf Road & Metro Park Road X
Wolf Road & NB off-ramp X X
Albany-Shaker Road & Wolf Road X X
Albany-Shaker Road & Old Wolf Road X X
Old Wolf Road & Exit 4 SB off-ramp X
Watervliet-Shaker Road & Exit 5 SB Ramps X
Watervliet-Shaker Road & Albany-Shaker Road X
Albany-Shaker Road & Airport Access X

The raw traffic count data from 2006 and 2009 is provided in Attachment B of this Appendix.

With the data collected as a base, CDTC forecasted volumes for a seasonally adjusted Existing (2009)
condition, ETC (2016) No-Build, ETC+10 (2026) No-Build, ETC+20 (2036) No-Build and ETC+30 (2046)
No-Build conditions.
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4.4 Traffic Flow Diagrams
Exhibit 2.3.1.6 b presents the Existing (2009) traffic volumes for the study roadways.  Exhibit F.4.4-1
presents the estimated future No-Build traffic volumes on these roadways for the four design horizons of
the project.  As shown in the exhibits, there is very little growth projected through the design years under
the No-Build condition.  The I-87 growth rates vary from 0.0% to 0.3% per year through ETC+30.  The
growth rates on the local system range from 0.1% to 1.1% per year through ETC+30.

The AM and PM peak hour traffic flow diagrams are presented in Attachment A of this Appendix.  The AM
and PM peak hours represent the periods of recurring peak hourly flows on the roadway network.
The Existing and No-Build turning movement volumes at study intersections are presented on Figures F-1
through F-10.  The Existing and No-Build I-87 mainline and ramp volumes are presented on Figures F-11
through F-20.  Note that the I-87 and ramp volumes do not balance all the way through the corridor.  This
was done to maintain the source data provided by CDTC for the freeway segments and ramps.

Exhibit 2.3.1.6 b
Existing Traffic Volumes

Roadway: Segment

Existing (2009)

AADT1 AM Peak

PM Peak
I-87: Exit 2 to Exit 4
Northbound 56,700 3000

5100
I-87: Exit 4 to Exit 2
Southbound 56,700 5150

3750
I-87: Exit 4 to Exit 5
Northbound 64,400 2700

5800
I-87: Exit 5 to Exit 4
Southbound 48,900 4400

2500
I-87: Exit 5 to Exit 6
Northbound 66,700 2500

6000
I-87: Exit 6 to Exit 5
Southbound 67,800 6100

3300
Albany-Shaker Rd:
West of Old Wolf 26,000 2300

2600

Wolf Rd: South of Exit 4 25,000 1950
2500

(1) AADT is the Average Annual Daily Traffic.
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Exhibit F.4.4-1
Forecast No-Build Traffic Volumes

Roadway: Segment

ETC (2016) ETC+10 (2026) ETC+20 (2036) ETC+30 (2046)

AADT1 AM Peak
AADT

AM Peak
AADT

AM Peak
AADT

AM Peak

PM Peak PM Peak PM Peak PM Peak
I-87: Exit 2 to Exit 4
Northbound 56,700 3000 57,200 3000 57,800 3000 58,300 3000

5100 5150 5200 5250
I-87: Exit 4 to Exit 2
Southbound 57,800 5200 58,300 5250 58,900 5300 59,400 5350

3850 3950 4100 4250
I-87: Exit 4 to Exit 5
Northbound 65,600 2750 66,100 2750 66,700 2800 67,200 2850

5900 5950 6050 6050
I-87: Exit 5 to Exit 4
Southbound 48,900 4400 49,400 4450 50,000 4550 50,600 4550

2550 2600 2750 2800
I-87: Exit 5 to Exit 6
Northbound 67,800 2500 68,300 2550 69,400 2600 - -

6100 6150 6250 -
I-87: Exit 6 to Exit 5
Southbound 67,800 6100 67,200 6050 67,200 6050 - -

3450 3650 3800 -
Albany-Shaker Rd:
West of Old Wolf 33,000 2450 35,000 2550 37,500 2600 39,500 2800

3300 3500 3750 3950

Wolf Rd: South of Exit 4 20,000 2050 21,000 2000 22,500 2000 - -
2000 2100 2250 -

(1) AADT is the Average Annual Daily Traffic.
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5.0 TRAFFIC CHANGES DUE TO BUILD ALTERNATIVES
Two feasible alternatives were evaluated: Diamond Alternative and Flyover Alternative.  Refer to Section
3.2 for descriptions of the alternatives.  As stated previously, CDTC used their regional demand model to
estimate future traffic volumes for the project study area with and without the project alternatives.  For the
build alternatives, they incorporated the proposed connections and geometry into the roadway network to
establish the traffic patterns.

5.1 Diamond Alternative
There are several elements of the Diamond Alternative that will change the existing traffic patterns:

· Existing elements removed
o Exit 4 SB off-ramp
o Exit 5 SB on-ramp
o C-D road between Exits 5 and 4
o Exit 4 SB on-ramp
o Exit 4 NB off-ramp
o Exit 4 NB on-ramp

· New ramp facilities
o Exit 5 SB on-ramp from Watervliet-Shaker Road (creating a “diamond” configuration with

the Exit 5 SB off-ramp)
o Exit 4 NB and SB on- and off-ramps to a new connector road (creating a new “diamond”

interchange
· New roadway

o Connector Road from Wolf Road at Metro Park Road to Albany-Shaker Road (crossing
over I-87)

All of these modifications to the existing system change the traffic patterns on segments of I-87 and the
local roadway system.  The addition of the Connector Road and Exit 4 Diamond ramps change patterns
on the Exit 2 and Exit 5 ramps, especially for those with Wolf Road origins or destinations.

The AM and PM peak hour traffic flow diagrams are presented in Attachment A of this Appendix.  The
turning movement volumes at study intersections are presented on Figures F-21 through F-28.  The
Existing and No-Build I-87 mainline and ramp volumes are presented on Figures F-29 through F-36.

Compared to the No-Build condition, the Diamond Alternative is estimated to divert approximately 400
vehicles in the AM and 1,100 vehicles in the PM to the study area roadways from other roadways.  This is
a result of better access to the Airport, reduced congestion and shorter duration trips.

Exhibit F.5.1-1 presents the projected ETC (2016), ETC+10 (2026), ETC+20(2036), and ETC+30 (2046)
Diamond Alternative traffic volumes for the study area.  The Diamond Alternative sustains slight growth
on I-87 at 0.5% per year or less.
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Exhibit F.5.1-1
Forecast Build Alternative Traffic Volumes

Diamond Alternative

Roadway: Segment
ETC (2016) ETC+10 (2026) ETC+20 (2036) ETC+30 (2046)

AADT1 AM Peak
AADT

AM Peak
AADT

AM Peak
AADT

AM Peak
PM Peak PM Peak PM Peak PM Peak

I-87: Exit 2 to Exit 4 NB 60,000 3300 60,600 3500 61,100 3650 61,100 3650
5400 5450 5500 5500

I-87: Exit 4 to Exit 2 SB 57,800 5200 58,300 5250 58,900 5300 59,400 5350
3850 3950 4050 4050

I-87: Exit 4 to Exit 5 NB 62,800 2500 63,300 2600 63,900 2650 64,400 2650
5650 5700 5750 5800

I-87: Exit 5 to Exit 4 SB 59,400 5350 62,200 5600 65,000 5850 65,000 5850
3650 3800 3900 3900

I-87: Exit 5 to Exit 6
Northbound 63,900 2400 65,600 2550 67,200 2550 - -

5750 5900 6050 -
I-87: Exit 6 to Exit 5
Southbound 67,800 6100 68,900 6200 70,000 6300 - -

3500 3625 3750 -
Albany-Shaker Rd:
West of Old Wolf 18,000 1100 18,500 1250 19,500 1400 20,000 1600

1800 1850 1950 2000

Wolf Rd: South of Exit 4 14,000 900 15,000 950 16,500 1050 - -
1400 1500 1650 -

(1) AADT is the Average Annual Daily Traffic.

5.2 Flyover Alternative
There are several elements of the Flyover Alternative that will change the existing traffic patterns:

· Existing elements removed
o Exit 4 SB off-ramp
o Exit 5 SB on-ramp
o C-D road between Exits 5 and 4
o Exit 4 SB on-ramp

· Existing elements modified
o Exit 4 NB off-ramp restricted to right-turn only onto Wolf Road SB

· New ramp facilities
o Exit 4 NB off-ramp to new intersection on Albany-Shaker Road
o Exit 5 SB on-ramp relocated to north (creates “half-diamond” with SB off-ramp)
o Exit 4 SB off-ramp to new intersection on Albany-Shaker Road
o Exit 4 SB on-ramp, accessed from new intersection on Albany-Shaker Road

All of these modifications to the existing system change the traffic patterns on segments of I-87 and the
local roadway system.  The removal of the C-D road and the Exit 4 SB off-ramp to Old Wolf Road
significantly reduces the volumes on Old Wolf Road.  Providing ramps to the new intersection on Albany-
Shaker Road reduces the number of intersections that vehicles destined for Albany International Airport
have to drive through.

The AM and PM peak hour traffic flow diagrams for this alternative are presented in Attachment A of this
Appendix.  The turning movement volumes at study intersections are presented on Figures F-37 through
F-44 and the I-87 mainline and ramp volumes are presented on Figures F-45 through F-52.

Compared to the No-Build condition, the alternative is estimated to divert approximately 100 vehicles in
the AM and 900 vehicles in the PM to the study area roadways from other roadways.  This is a result of
better access to the Airport, reduced congestion and shorter duration trips.
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Exhibit F.5.2-1 presents the projected traffic volumes for the Flyover Alternative for each of the project’s
design-year horizons.  The Flyover Alternative sustains slight growth on I-87 at 0.5% per year or less.

Exhibit F.5.2-1
Forecast Build Alternative Traffic Volumes

Flyover Alternative

Roadway: Segment
ETC (2016) ETC+10 (2026) ETC+20 (2036) ETC+30 (2046)

AADT1 AM Peak
AADT

AM Peak
AADT

AM Peak
AADT

AM Peak
PM Peak PM Peak PM Peak PM Peak

I-87: Exit 2 to Exit 4 NB 61,100 3250 62,200 3350 62,800 3500 63,300 3550
5500 5600 5650 5700

I-87: Exit 4 to Exit 2 SB 59,400 5350 60,000 5400 60,600 5450 61,100 5500
3900 4000 4150 4100

I-87: Exit 4 to Exit 5 NB 65,600 2700 66,100 2750 66,100 2800 66,100 2800
5900 5950 5950 5950

I-87: Exit 5 to Exit 4 SB 58,900 5300 62,200 5600 65,000 5850 65,000 5850
3650 3800 3900 3900

I-87: Exit 5 to Exit 6
Northbound 68,300 2550 68,600 2600 68,900 2650 - -

6150 6175 6200 -
I-87: Exit 6 to Exit 5
Southbound 66,700 6000 67,800 6100 68,300 6150 - -

3500 3650 3800 -
Albany-Shaker Rd:
West of Old Wolf 19,000 1800 20,500 2000 22,000 2200 24,500 2300

1900 2050 2200 2450

Wolf Rd: South of Exit 4 18,500 1600 19,000 1700 19,500 1800 20,500 1950
1850 1900 1950 2050

(1) AADT is the Average Annual Daily Traffic.

6.0 TRUCK TRAFFIC
Heavy vehicle (truck) traffic for the study area roadways and intersections was compiled and used in the
VISSIM and HCS analyses.  Exhibit F.6.0-1 provides a summary of the truck percentages used.  Daily
truck percentage was not available for Wolf Road.

Exhibit F.6.0-1
Truck Data

Route I-87 Albany-Shaker Rd Wolf Rd

% Peak Hour Trucks 2% AM, 2% PM 3% AM, 2% PM 1% AM, 1% PM

% Daily Trucks 8% 7% -

7.0 ANALYSIS
A VISSIM microsimulation model was used to analyze the study area roadway network.  The model was
used to evaluate travel times, intersection delays and overall network delay.  The LOS applied to the
intersections are based on the criteria set forth in the 2000 Highway Capacity Manual (HCM) published by
the Transportation Research Board (TRB).  Freeway and ramp junction LOS were evaluated using
Highway Capacity Software (HCS).  LOS criteria from the HCM are provided in Attachment D of this
Appendix.

8.0 CALIBRATION
The Existing condition VISSIM model was calibrated to field conditions in order to provide a base model
from which all future No-Build and Build alternative models could be developed.  This calibration involved
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a program of field samples of applicable observable metrics such as vehicle queuing, volumes and travel
times.  Model attributes and input variables were developed to replicate operations based on these field
conditions.

8.1 Field Data Collection
In January 2009, turning movement traffic counts were conducted at key intersections within the study
area to update data that was collected in 2006.  Traffic counts were conducted during the weekday
morning and evening peak periods of 7 am to 9 am and 4 pm to 6pm.  While the turning movement
counts were conducted, spot queue length observations were also taken to establish the average and
max queue lengths at the intersections.

Travel times through the study area were also collected, as described and presented in Section 4.2.  The
travel time data collection was broken up between for five different segments of the study area.  Times
were also recorded at intersections along the route in order to provide the time between intersections and
the delay experienced.

Existing roadway and intersection geometry was documented as well as traffic control devices.  Traffic
signal timing and phasing records were obtained from NYSDOT for the signalized intersections within the
project study area.

8.2 Model Calibration
The data collected was used as a basis to calibrate the base model to replicate existing conditions.  The
field collected volumes, geometry and traffic control devices were input into the model.  Travel times were
collected from the model for the same limits and segments as was collected in the field.

In order to replicate existing conditions on congested roadways and ramps, driving behavior parameters
had to be customized from the standard default values for some parts of the study area.  Parameters
such as look ahead/back distance, headway time, maximum deceleration, safety distance and waiting
time before diffusion were adjusted to replicate the more aggressive driving behaviors in these areas.
Speeds were also adjusted to match the existing speeds of vehicles entering and exiting the network.
Information from the travel time field samples as well as posted speeds were used to determine
appropriate speeds for the network, especially in areas where congestion is experienced outside of the
modeled network but results in slowdowns within the modeled network.  Speed reductions were used on
roadway segments that contain multiple mid-block driveways and/or other traffic signals that were not
included in the study.  A model seeding interval of 550 seconds was utilized to ensure that the entire
network is populated with vehicles prior to the evaluation of the peak hour.

An FHWA publication, Traffic Analysis Toolbox Volume III:  Guidelines for Applying Traffic
Microsimulation Modeling Software, provides some guidance on calibration targets.  A summary of these
targets is shown in Attachment C.  For this model, a target of 10% variation from the field collected travel
time for each overall run was used, which is a more refined calibration than the FHWA guidance (15%).

Exhibits F.8.2-1 and F.8.2-2 summarize the comparison between the field collected travel times and the
times extracted from the calibrated VISSIM models.  As shown, the travel times in the models are all
within the 10% variation target from the field collected times.



Travel Time Segment Field Time * Model Time * % Difference

Wolf Road: Central to Sand Creek 119 114
Wolf Road: Sand Creek to Metro Park 66 63

Wolf Road: Central to Metro Park 185 177 -4.6%
Wolf Road: Metro Park to Exit 4 NB Off 63 64

Wolf Road: Exit 4 NB Off to ASR 57 40
ASR: Wolf to Old Wolf 39 45

Wolf Road/ASR: Metro Park to Old Wolf 159 154 -3.4%
I-87: Sand Creek Overpass to Exit 4 NB Off-Ramp 154 180

Wolf Road: Exit 4 NB Off to ASR 57 40
ASR: Wolf to Old Wolf 39 45

ASR: Old Wolf to Airport 116 110
I-87: Sand Creek Overpass to Airport 414 428 3.4%

WSR: Exit 5 NB Ramps to SB Ramps 39 49
CD Road: Exit 5 SB Ramps to Old Wolf 83 73

Old Wolf Road: CD Road to ASR 86 80
WSR/CD Road/Old Wolf: Exit 5 NB Ramps to ASR 209 208 -0.6%

ASR: Old Wolf to Wolf 22 36
Wolf Road: ASR to Exit 4 NB Off Ramp 33 17
Wolf Road: Exit 4 NB Off to Metro Park 49 53

ASR/Wolf Road: Old Wolf to Metro Park 104 106 1.8%
Wolf Road: Metro Park to Sand Creek 92 95

Wolf Road: Sand Creek to Central 121 115
Wolf Road: Metro Park to Central 213 211 -1.0%

I-87/CD Road: Exit 6 to Old Wolf 145 148
Old Wolf Road: CD Road to ASR 86 80

ASR: Old Wolf to Airport 122 110
I-87: Exit 6 On-Ramp to Airport 326 341 4.5%

* Travel Time provided in seconds.

Travel Time Segment Field Time * Model Time * % Difference

Wolf Road: Central to Sand Creek 148 146
Wolf Road: Sand Creek to Metro Park 91 86

Wolf Road: Central to Metro Park 238 232 -2.4%
Wolf Road: Metro Park to Exit 4 NB Off 202 161

Wolf Road: Exit 4 NB Off to ASR 111 91
ASR: Wolf to Old Wolf 43 42

Wolf Road/ASR: Metro Park to Old Wolf 335 311 -7.0%
I-87: Sand Creek Overpass to Exit 4 NB Off-Ramp 154 166

Wolf Road: Exit 4 NB Off to ASR 111 91
ASR: Wolf to Old Wolf 43 42

ASR: Old Wolf to Airport 132 101
I-87: Sand Creek Overpass to Airport 403 403 -0.1%

WSR: Exit 5 NB Ramps to SB Ramps 53 57
CD Road: Exit 5 SB Ramps to Old Wolf 76 69

Old Wolf Road: CD Road to ASR 71 96
WSR/CD Road/Old Wolf: Exit 5 NB Ramps to ASR 201 211 5.1%

ASR: Old Wolf to Wolf 19 33
Wolf Road: ASR to Exit 4 NB Off Ramp 18 15
Wolf Road: Exit 4 NB Off to Metro Park 56 52

ASR/Wolf Road: Old Wolf to Metro Park 92 99 8.1%
Wolf Road: Metro Park to Sand Creek 125 124

Wolf Road: Sand Creek to Central 181 180
Wolf Road: Metro Park to Central 306 305 -0.4%

I-87/CD Road: Exit 6 to Old Wolf 129 144
Old Wolf Road: CD Road to ASR 71 96

ASR: Old Wolf to Airport 121 101
I-87: Exit 6 On-Ramp to Airport 303 328 8.2%

* Travel Time provided in seconds.

Northbound

Southbound

Exhibit F.8.2-2
VISSIM Calibration Results

Exhibit F.8.2-1
VISSIM Calibration Results

AM Peak Travel Time Calibration

Northbound

Southbound

PM Peak Travel Time Calibration



Appendix F – Traffic Analysis

12

9.0 LEVEL OF SERVICE CRITERIA
LOS is presented as a letter from A to F with A representing free flowing, unimpeded traffic with little or no
delay and F representing highly congested traffic flow with long delays.

Standard design objectives for urban street systems is to achieve a LOS D on all intersection approaches
during peak hours (NYSDOT Highway Design Manual, Chapter 5.9.2). However, it is recognized that
there are many competing objectives and considerations, especially in urban areas, that may affect the
desirability and feasibility of achieving this goal for peak hours. In these cases, peak-hour LOS E or F
may be acceptable.

10.0 LEVEL OF SERVICE, TRAVEL TIME AND DELAYS

10.1 Existing and No-Build

10.1.1 Intersection Level of Service
Summaries of the LOS for the Existing and future No-Build conditions are presented in Exhibits F.10.1.1-
1 through F.10.1.1-10.  As shown in these analyses, the following study area intersections have one or
more movement that experience LOS E or worse during the Existing studied peak hours:

· Central Avenue & Wolf Road (PM)
· Sand Creek Road & Wolf Road (PM)
· Exit 4 NB off-ramp & Wolf Road (AM & PM)
· Albany-Shaker Road & Wolf Road (AM & PM)
· Albany-Shaker Road & Old Wolf Road (AM & PM)
· Old Wolf Road & C-D Road (AM)

The intersections experience higher delay levels during the PM peak hour as volumes are higher on Wolf
Road and at the intersections.

Delay is estimated to increase through the ETC+20 design horizon due to background traffic growth.  For
the ETC+20 No-Build condition, the following study area intersections will experience LOS E or worse for
one or more movements during the studied peak hours:

· Central Avenue & Wolf Road (PM)
· Sand Creek Road & Wolf Road (PM)
· Exit 4 NB off-ramp & Wolf Road (AM & PM)
· Albany-Shaker Road & Wolf Road (PM)
· Albany-Shaker Road & Old Wolf Road (AM & PM)
· Old Wolf Road & C-D Road (AM)
· Exit 5 SB Ramps & Watervliet-Shaker Road (PM)

The LOS for some improvements improved at the intersection of Albany-Shaker Road & Wolf Road when
comparing Existing to No-Build.  This is related to the change in volume distribution at the intersection
due to the opening of the final phase of the Wolf Road parallel connector road, which will create a
connection from Albany-Shaker Road to Aviation Road.



EB LL 39.9 D EB L 32.2 C

EB TT 19.5 B EB TT/R 32.7 C

WB TTT 38.5 D EB R 17.2 B

WB R 7.4 A WB L 51.4 D

Exit 2 NB Off-Ramp NB TTT 40.2 D WB TT 25.9 C

SB LL 46.6 D WB R 5.3 A

SB RR 5.9 A NB L 64.4 E

OVERALL 29.2 C NB L/TT 41.4 D

NB R 19.0 B

EB L 33.7 C OVERALL 32.3 C

EB T 32.6 C

EB R 4.3 A EB L 43.2 D

WB L 39.1 D EB TT 43.6 D

WB T 37.7 D EB R 26.9 C

WB R 6.8 A WB L 29.2 C

NB L 47.4 D WB TT/R 40.2 D

NB TT 21.9 C SB LL/T 56.8 E

NB R 7.8 A SB R 49.4 D

SB L 46.7 D OVERALL 44.3 D

SB TT 21.8 C

SB R 5.7 A Site Driveway EB L/T/R 9.9 A

OVERALL 25.8 C CD Road WB L/T/R 34.7 C

Old Wolf Road NB L/T/R 37.5 D

Hess Station EB L/T/R 26.6 C Old Wolf Road SB L/T/R 64.3 E

WB L 36.1 D OVERALL 39.2 D
WB T/R 8.1 A

NB L 3.0 A Watervliet Shaker Road EB L/TT/R 15.4 B

NB TT 3.2 A Watervliet Shaker Road WB LT 16.6 B

NB R 3.7 A SB L 24.3 C

SB L 9.9 A SB T/R 14.5 B

SB TT/R 4.5 A Sherwood Drive SB L/T/R 24.9 C

OVERALL 5.7 A OVERALL 17.6 B

EB LL 76.6 E EB L 19.6 B

EB R 31.4 C EB T/R 6.3 A

NB TTT 11.7 B WB L 12.9 B

SB TT 6.7 A WB TT/R 12.1 B

OVERALL 26.0 C Holly Lane NB L/T/R 34.6 C

SB L 22.7 C

SB T/R 10.4 B

OVERALL 13.0 B

* Delay provided in seconds per vehicle.

L=Left, T=Through, R=Right, L/T=shared Left/Through, T/R=shared Through/Right

Exhibit F.10.1.1-1
VISSIM Analysis Results

2009 Existing AM
Intersection Level of Service

Delay * LOS

Central Avenue & Wolf Road

Albany Shaker Road & Old Wolf Road

Central Avenue

Central Avenue

Intersection/Approach Delay * LOS Intersection/Approach

Albany Shaker Road & Wolf Road

Albany Shaker Road

Albany Shaker Road

Wolf Road

Exit 5 NB Off-Ramp

Wolf Road

Wolf Road

Exit 5 SB Off-Ramp

Wolf Road

Exit 5 NB Ramps & Watervliet Shaker Road

Metro Park & Wolf Road

Watervliet Shaker Road

Old Wolf Road

Old Wolf Road & CD Road

Exit 5 SB Ramps & Watervliet Shaker Road

Albany Shaker Road

Wolf Road

Exit 4 NB Off-Ramp & Wolf Road

Exit 4 NB Off-Ramp

Metro Park Drive

Watervliet Shaker Road

Wolf Road

Wolf Road

Sand Creek Road & Wolf Road

Sand Creek Road

Sand Creek Road

Albany Shaker Road



EB LL 55.5 E EB L 92.8 F

EB TT 20.3 C EB TT/R 50.4 D

WB TTT 40.5 D EB R 19.6 B

WB R 19.3 B WB L 55.6 E

Exit 2 NB Off-Ramp NB TTT 54.3 D WB T T 41.3 D

SB LL 63.7 E WB R 27.0 C

SB RR 27.6 C NB L 57.6 E

OVERALL 36.6 D NB L/TT 62.4 E

NB R 36.2 D

EB L 110.8 F OVERALL 48.9 D

EB T 98.2 F

EB R 49.8 D EB L 128.9 F

WB L 64.4 E EB TT 119.6 F

WB T 67.9 E EB R 108.5 F

WB R 16.3 B WB L 84.1 F

NB L 65.0 E WB TT/R 27.8 C

NB TT 36.7 D SB LL/T 76.4 E

NB R 13.8 B SB R 49.9 D

SB L 70.9 E OVERALL 80.3 F

SB TT 37.9 D

SB R 19.0 B Site Driveway EB L/T/R 6.3 A

OVERALL 54.1 D CD Road WB L/T/R 34.7 C

Old Wolf Road NB L/T/R 14.4 B

Hess Station EB L/T/R 36.0 D Old Wolf Road SB L/T/R 39.1 D

WB L 43.5 D OVERALL 31.6 C

WB T/R 22.8 C

NB L 10.1 B Watervliet Shaker Road EB L/TT/R 34.0 C

NB TT 14.2 B Watervliet Shaker Road WB LT 21.2 C

NB R 9.5 A SB L 33.6 C

SB L 26.1 C SB T/R 6.1 A

SB TT/R 6.0 A Sherwood Drive SB L/T/R 38.7 D

OVERALL 14.4 B OVERALL 28.4 C

EB LL 107.9 F EB L 30.6 C

EB R 19.8 B EB T/R 9.1 A

NB TTT 100.6 F WB L 19.1 B

SB TT 4.1 A WB TT/R 19.6 B

OVERALL 68.6 E Holly Lane NB L/T/R 42.2 D

SB L 32.5 C

SB T/R 10.5 B

OVERALL 21.4 C

* Delay provided in seconds per vehicle.

L=Left, T=Through, R=Right, L/T=shared Left/Through, T/R=shared Through/Right

Exhibit F.10.1.1-2
VISSIM Analysis Results

Intersection Level of Service
2009 Existing PM

Delay * LOSIntersection/Approach Delay * LOS Intersection/Approach

Central Avenue & Wolf Road

Albany Shaker Road & Old Wolf Road

Central Avenue

Central Avenue

Albany Shaker Road & Wolf Road

Albany Shaker Road

Wolf Road

Albany Shaker Road

Sand Creek Road & Wolf Road

Old Wolf Road & CD Road

Sand Creek Road

Sand Creek Road

Wolf Road

Albany Shaker Road

Albany Shaker Road

Exit 5 NB Off-Ramp

Wolf Road

Wolf Road

Exit 5 SB Off-Ramp

Wolf Road

Exit 5 NB Ramps & Watervliet Shaker Road

Metro Park Drive & Wolf Road

Watervliet Shaker Road

Exit 5 SB Ramps & Watervliet Shaker Road

Wolf Road

Exit 4 NB Off-Ramp & Wolf Road

Exit 4 NB Off-Ramp

Metro Park Drive

Watervliet Shaker Road

Wolf Road

Old Wolf Road



EB LL 40.4 D EB L 41.7 D

EB TT 20.5 C EB TT/R 23.0 C

WB TTT 38.6 D EB R 12.7 B

WB R 8.8 A WB L 33.8 C

Exit 2 NB Off-Ramp NB TTT 40.4 D WB TT 22.2 C

SB LL 47.5 D WB R 5.2 A

SB RR 7.0 A NB L 51.4 D

OVERALL 29.2 C NB L/TT 38.5 D

NB R 7.9 A

EB L 31.1 C OVERALL 25.1 C

EB T 28.1 C

EB R 2.4 A EB L 47.4 D

WB L 35.8 D EB TT 45.5 D

WB T 32.0 C EB R 32.8 C

WB R 5.2 A WB L 67.2 E

NB L 42.9 D WB TT/R 24.4 C

NB TT 13.1 B SB LL/T 81.6 F

NB R 6.1 A SB R 66.9 E

SB L 47.9 D OVERALL 50.7 D

SB TT 19.7 B

SB R 9.8 A Site Driveway EB L/T/R 8.9 A

OVERALL 20.4 C CD Road WB L/T/R 70.0 E

Old Wolf Road NB L/T/R 42.9 D

Hess Station EB L/T/R 33.9 C Old Wolf Road SB L/T/R 243.3 F

WB L 42.9 D OVERALL 92.1 F

WB T/R 9.3 A

NB L 3.3 A Watervliet Shaker Road EB L/TT/R 16.4 B

NB TT 2.0 A Watervliet Shaker Road WB LT 18.8 B

NB R 3.9 A SB L 24.5 C

SB L 4.5 A SB T/R 13.8 B

SB TT/R 2.9 A Sherwood Drive SB L/T/R 25.8 C

OVERALL 3.7 A OVERALL 19.3 B

EB LL 56.4 E EB L 20.2 C

EB R 16.6 B EB T/R 10.4 B

NB TTT 11.6 B WB L 10.7 B

SB TT 9.1 A WB TT/R 12.2 B

OVERALL 20.5 C Holly Lane NB L/T/R 30.7 C

SB L 23.3 C

SB T/R 10.7 B

OVERALL 13.6 B

* Delay provided in seconds per vehicle.

L=Left, T=Through, R=Right, L/T=shared Left/Through, T/R=shared Through/Right

Exhibit F.10.1.1-3
VISSIM Analysis Results

Intersection Level of Service
2016 (ETC) No-Build AM

Delay * LOS

Central Avenue & Wolf Road

Albany Shaker Road & Old Wolf Road

Central Avenue

Central Avenue

Intersection/Approach Delay * LOS Intersection/Approach

Albany Shaker Road & Wolf Road

Albany Shaker Road

Albany Shaker Road

Wolf Road

Exit 5 NB Off-Ramp

Wolf Road

Wolf Road

Exit 5 SB Off-Ramp

Wolf Road

Exit 5 NB Ramps & Watervliet Shaker Road

Metro Park & Wolf Road

Watervliet Shaker Road

Old Wolf Road

Old Wolf Road & CD Road

Exit 5 SB Ramps & Watervliet Shaker Road

Albany Shaker Road

Wolf Road

Exit 4 NB Off-Ramp & Wolf Road

Exit 4 NB Off-Ramp

Metro Park Drive

Watervliet Shaker Road

Wolf Road

Wolf Road

Sand Creek Road & Wolf Road

Sand Creek Road

Sand Creek Road

Albany Shaker Road



EB LL 55.0 D EB L 132.3 F

EB TT 19.5 B EB TT/R 27.0 C

WB TTT 43.6 D EB R 10.1 B

WB R 18.8 B WB L 24.5 C

Exit 2 NB Off-Ramp NB TTT 54.0 D WB T T 36.8 D

SB LL 58.1 E WB R 33.2 C

SB RR 27.3 C NB L 67.4 E

OVERALL 37.4 D NB L/TT 72.3 E

NB R 12.9 B

EB L 128.3 F OVERALL 48.5 D

EB T 101.5 F

EB R 55.0 D EB L 416.1 F

WB L 158.4 F EB TT 330.6 F

WB T 170.3 F EB R 242.7 F

WB R 90.0 F WB L 85.6 F

NB L 68.4 E WB TT/R 31.4 C

NB TT 36.5 D SB LL/T 70.0 E

NB R 14.4 B SB R 46.1 D

SB L 66.3 E OVERALL 149.7 F

SB TT 36.8 D

SB R 19.0 B Site Driveway EB L/T/R 6.3 A

OVERALL 71.0 E CD Road WB L/T/R 27.0 C

Old Wolf Road NB L/T/R 14.2 B

Hess Station EB L/T/R 40.6 D Old Wolf Road SB L/T/R 27.5 C

WB L 48.9 D OVERALL 24.4 C

WB T/R 38.1 D

NB L 25.0 C Watervliet Shaker Road EB L/TT/R 43.2 D

NB TT 28.8 C Watervliet Shaker Road WB LT 22.8 C

NB R 25.8 C SB L 34.2 C

SB L 11.7 B SB T/R 22.0 C

SB TT/R 5.2 A Sherwood Drive SB L/T/R 43.9 D

OVERALL 21.0 C OVERALL 32.1 C

EB LL 80.5 F EB L 27.0 C

EB R 7.6 A EB T/R 10.0 B

NB TTT 182.9 F WB L 14.1 B

SB TT 6.4 A WB TT/R 19.2 B

OVERALL 105.6 F Holly Lane NB L/T/R 41.0 D

SB L 31.0 C

SB T/R 10.0 A

OVERALL 20.3 C

* Delay provided in seconds per vehicle.

L=Left, T=Through, R=Right, L/T=shared Left/Through, T/R=shared Through/Right

Exhibit F.10.1.1-4
VISSIM Analysis Results

Intersection Level of Service
2016 (ETC) No-Build PM

Delay * LOS

Central Avenue & Wolf Road

Albany Shaker Road & Old Wolf Road

Central Avenue

Central Avenue

Intersection/Approach Delay * LOS Intersection/Approach

Albany Shaker Road & Wolf Road

Albany Shaker Road

Albany Shaker Road

Wolf Road

Exit 5 NB Off-Ramp

Wolf Road

Wolf Road

Exit 5 SB Off-Ramp

Wolf Road

Exit 5 NB Ramps & Watervliet Shaker Road

Metro Park Drive & Wolf Road

Watervliet Shaker Road

Old Wolf Road

Old Wolf Road & CD Road

Exit 5 SB Ramps & Watervliet Shaker Road

Albany Shaker Road

Wolf Road

Exit 4 NB Off-Ramp & Wolf Road

Exit 4 NB Off-Ramp

Metro Park Drive

Watervliet Shaker Road

Wolf Road

Wolf Road

Sand Creek Road & Wolf Road

Sand Creek Road

Sand Creek Road

Albany Shaker Road



EB LL 41.8 D EB L 32.2 C

EB TT 21.0 C EB TT/R 22.6 C

WB TTT 39.5 D EB R 12.3 B

WB R 9.0 A WB L 31.4 C

Exit 2 NB Off-Ramp NB TTT 40.4 D WB TT 22.2 C

SB LL 46.6 D WB R 5.2 A

SB RR 7.0 A NB L 52.0 D

OVERALL 29.6 C NB L/TT 37.4 D

NB R 8.3 A

EB L 31.1 C OVERALL 24.4 C

EB T 28.0 C

EB R 2.5 A EB L 46.3 D

WB L 37.5 D EB TT 44.1 D

WB T 32.9 C EB R 31.4 C

WB R 5.1 A WB L 71.9 E

NB L 44.9 D WB TT/R 25.8 C

NB TT 14.4 B SB LL/T 81.5 F

NB R 6.6 A SB R 70.9 E

SB L 52.0 D OVERALL 51.4 D

SB TT 20.5 C

SB R 9.4 A Site Driveway EB L/T/R 8.9 A

OVERALL 21.3 C CD Road WB L/T/R 73.9 E

Old Wolf Road NB L/T/R 46.6 D

Hess Station EB L/T/R 33.7 C Old Wolf Road SB L/T/R 262.3 F

WB L 39.5 D OVERALL 102.8 F

WB T/R 7.9 A

NB L 2.9 A Watervliet Shaker Road EB L/TT/R 16.1 B

NB TT 2.1 A Watervliet Shaker Road WB LT 18.2 B

NB R 4.3 A SB L 26.7 C

SB L 5.0 A SB T/R 15.7 B

SB TT/R 3.1 A Sherwood Drive SB L/T/R 26.4 C

OVERALL 4.0 A OVERALL 19.5 B

EB LL 58.4 E EB L 22.4 C

EB R 18.1 B EB T/R 10.9 B

NB TTT 12.1 B WB L 10.8 B

SB TT 8.6 A WB TT/R 14.1 B

OVERALL 21.4 C Holly Lane NB L/T/R 37.4 D

SB L 23.6 C

SB T/R 11.3 B

OVERALL 15.0 B

* Delay provided in seconds per vehicle.

L=Left, T=Through, R=Right, L/T=shared Left/Through, T/R=shared Through/Right

Exhibit F.10.1.1-5
VISSIM Analysis Results

Intersection Level of Service
2026 (ETC+10) No-Build AM

Delay * LOSIntersection/Approach Delay * LOS Intersection/Approach

Central Avenue & Wolf Road

Albany Shaker Road & Old Wolf Road

Central Avenue

Central Avenue

Albany Shaker Road & Wolf Road

Albany Shaker Road

Wolf Road

Albany Shaker Road

Sand Creek Road & Wolf Road

Old Wolf Road & CD Road

Sand Creek Road

Sand Creek Road

Wolf Road

Albany Shaker Road

Albany Shaker Road

Exit 5 NB Off-Ramp

Wolf Road

Wolf Road

Exit 5 SB Off-Ramp

Wolf Road

Exit 5 NB Ramps & Watervliet Shaker Road

Metro Park & Wolf Road

Watervliet Shaker Road

Exit 5 SB Ramps & Watervliet Shaker Road

Wolf Road

Exit 4 NB Off-Ramp & Wolf Road

Exit 4 NB Off-Ramp

Metro Park Drive

Watervliet Shaker Road

Wolf Road

Old Wolf Road



EB LL 55.7 E EB L 132.4 F

EB TT 20.1 C EB TT/R 30.4 C

WB TTT 47.8 D EB R 11.2 B

WB R 23.1 C WB L 27.2 C

Exit 2 NB Off-Ramp NB TTT 55.0 D WB T T 39.5 D

SB LL 63.5 E WB R 40.2 D

SB RR 29.8 C NB L 67.6 E

OVERALL 40.1 D NB L/TT 73.4 E

NB R 12.7 B

EB L 130.9 F OVERALL 49.8 D

EB T 111.9 F

EB R 64.6 E EB L 510.2 F

WB L 183.9 F EB TT 420.7 F

WB T 197.0 F EB R 358.8 F

WB R 112.8 F WB L 88.3 F

NB L 70.5 E WB TT/R 32.4 C

NB TT 41.4 D SB LL/T 73.9 E

NB R 20.4 C SB R 49.4 D

SB L 67.9 E OVERALL 190.0 F

SB TT 37.0 D

SB R 19.1 B Site Driveway EB L/T/R 6.4 A

OVERALL 76.9 E CD Road WB L/T/R 30.1 C

Old Wolf Road NB L/T/R 16.2 B

Hess Station EB L/T/R 41.6 D Old Wolf Road SB L/T/R 24.1 C

WB L 49.4 D OVERALL 25.5 C

WB T/R 35.0 C

NB L 41.0 D Watervliet Shaker Road EB L/TT/R 53.0 D

NB TT 44.6 D Watervliet Shaker Road WB LT 24.0 C

NB R 39.4 D SB L 35.2 D

SB L 13.3 B SB T/R 24.9 C

SB TT/R 5.3 A Sherwood Drive SB L/T/R 48.8 D

OVERALL 29.9 C OVERALL 36.6 D

EB LL 86.0 F EB L 30.0 C

EB R 8.0 A EB T/R 11.0 B

NB TTT 193.7 F WB L 14.6 B

SB TT 6.0 A WB TT/R 20.2 C

OVERALL 111.0 F Holly Lane NB L/T/R 33.9 C

SB L 32.1 C

SB T/R 10.5 B

OVERALL 21.7 C

* Delay provided in seconds per vehicle.

L=Left, T=Through, R=Right, L/T=shared Left/Through, T/R=shared Through/Right

Exhibit F.10.1.1-6
VISSIM Analysis Results

Intersection Level of Service
2026 (ETC+10) No-Build PM

Delay * LOS

Central Avenue & Wolf Road

Albany Shaker Road & Old Wolf Road

Central Avenue

Central Avenue

Intersection/Approach Delay * LOS Intersection/Approach

Albany Shaker Road & Wolf Road

Albany Shaker Road

Albany Shaker Road

Wolf Road

Exit 5 NB Off-Ramp

Wolf Road

Wolf Road

Exit 5 SB Off-Ramp

Wolf Road

Exit 5 NB Ramps & Watervliet Shaker Road

Metro Park Drive & Wolf Road

Watervliet Shaker Road

Old Wolf Road

Old Wolf Road & CD Road

Exit 5 SB Ramps & Watervliet Shaker Road

Albany Shaker Road

Wolf Road

Exit 4 NB Off-Ramp & Wolf Road

Exit 4 NB Off-Ramp

Metro Park Drive

Watervliet Shaker Road

Wolf Road

Wolf Road

Sand Creek Road & Wolf Road

Sand Creek Road

Sand Creek Road

Albany Shaker Road



EB LL 43.9 D EB L 39.8 D

EB TT 21.4 C EB TT/R 22.9 C

WB TTT 39.1 D EB R 12.0 B

WB R 9.3 A WB L 24.3 C

Exit 2 NB Off-Ramp NB TTT 42.0 D WB TT 21.3 C

SB LL 46.9 D WB R 3.4 A

SB RR 7.3 A NB L 49.8 D

OVERALL 30.4 C NB L/TT 38.2 D

NB R 8.6 A

EB L 34.4 C OVERALL 24.4 C

EB T 30.5 C

EB R 2.7 A EB L 49.7 D

WB L 35.4 D EB TT 42.3 D

WB T 32.8 C EB R 28.2 C

WB R 5.9 A WB L 28.0 C

NB L 46.4 D WB TT/R 42.0 D

NB TT 15.2 B SB LL/T 83.9 F

NB R 8.0 A SB R 72.1 E

SB L 45.6 D OVERALL 53.7 D

SB TT 22.0 C

SB R 10.0 B Site Driveway EB L/T/R 9.4 A

OVERALL 22.5 C CD Road WB L/T/R 69.3 E

Old Wolf Road NB L/T/R 44.8 D

Hess Station EB L/T/R 30.2 C Old Wolf Road SB L/T/R 328.7 F

WB L 44.9 D OVERALL 115.2 F

WB T/R 9.1 A

NB L 3.1 A Watervliet Shaker Road EB L/TT/R 17.6 B

NB TT 2.1 A Watervliet Shaker Road WB LT 18.3 B

NB R 4.1 A SB L 26.3 C

SB L 3.2 A SB T/R 17.1 B

SB TT/R 2.6 A Sherwood Drive SB L/T/R 26.5 C

OVERALL 3.7 A OVERALL 19.6 B

EB LL 59.9 E EB L 24.2 C

EB R 17.2 B EB T/R 10.0 A

NB TTT 13.2 B WB L 13.0 B

SB TT 9.3 A WB TT/R 15.1 B

OVERALL 22.6 C Holly Lane NB L/T/R 38.7 D

SB L 25.4 C

SB T/R 12.1 B

OVERALL 15.8 B

* Delay provided in seconds per vehicle.

L=Left, T=Through, R=Right, L/T=shared Left/Through, T/R=shared Through/Right

Exhibit F.10.1.1-7
VISSIM Analysis Results

Intersection Level of Service
2036 (ETC+20) No-Build AM

Delay * LOSIntersection/Approach Delay * LOS Intersection/Approach

Central Avenue & Wolf Road

Albany Shaker Road & Old Wolf Road

Central Avenue

Central Avenue

Albany Shaker Road & Wolf Road

Albany Shaker Road

Albany Shaker Road

Wolf Road

Exit 5 NB Off-Ramp

Wolf Road

Wolf Road

Exit 5 SB Off-Ramp

Wolf Road

Exit 5 NB Ramps & Watervliet Shaker Road

Metro Park & Wolf Road

Watervliet Shaker Road

Old Wolf Road

Old Wolf Road & CD Road

Exit 5 SB Ramps & Watervliet Shaker Road

Albany Shaker Road

Wolf Road

Exit 4 NB Off-Ramp & Wolf Road

Exit 4 NB Off-Ramp

Metro Park Drive

Watervliet Shaker Road

Wolf Road

Wolf Road

Sand Creek Road & Wolf Road

Sand Creek Road

Sand Creek Road

Albany Shaker Road



EB LL 58.0 E EB L 111.8 F

EB TT 21.0 C EB TT/R 29.2 C

WB TTT 42.7 D EB R 11.1 B

WB R 25.3 C WB L 28.2 C

Exit 2 NB Off-Ramp NB TTT 56.5 E WB T T 38.6 D

SB LL 64.8 E WB R 34.8 C

SB RR 30.5 C NB L 55.3 E

OVERALL 39.3 D NB L/TT 70.8 E

NB R 12.0 B

EB L 142.4 F OVERALL 44.8 D

EB T 124.3 F

EB R 74.7 E EB L 518.3 F

WB L 190.3 F EB TT 459.7 F

WB T 203.3 F EB R 447.0 F

WB R 120.4 F WB L 88.7 F

NB L 70.9 E WB TT/R 33.8 C

NB TT 39.4 D SB LL/T 72.3 E

NB R 18.5 B SB R 48.0 D

SB L 66.7 E OVERALL 212.1 F

SB TT 37.9 D

SB R 21.1 C Site Driveway EB L/T/R 6.3 A

OVERALL 78.6 E CD Road WB L/T/R 37.5 D

Old Wolf Road NB L/T/R 15.9 B

Hess Station EB L/T/R 45.4 D Old Wolf Road SB L/T/R 28.7 C

WB L 54.0 D OVERALL 30.7 C

WB T/R 39.0 D

NB L 54.2 D Watervliet Shaker Road EB L/TT/R 63.3 E

NB TT 43.8 D Watervliet Shaker Road WB LT 25.9 C

NB R 32.4 C SB L 36.1 D

SB L 12.1 B SB T/R 28.0 C

SB TT/R 4.5 A Sherwood Drive SB L/T/R 56.0 E

OVERALL 29.5 C OVERALL 41.5 D

EB LL 99.3 F EB L 30.4 C

EB R 10.1 B EB T/R 10.8 B

NB TTT 198.5 F WB L 18.9 B

SB TT 5.7 A WB TT/R 21.5 C

OVERALL 115.2 F Holly Lane NB L/T/R 39.5 D

SB L 32.5 C

SB T/R 10.9 B

OVERALL 22.2 C

* Delay provided in seconds per vehicle.

L=Left, T=Through, R=Right, L/T=shared Left/Through, T/R=shared Through/Right

Exhibit F.10.1.1-8
VISSIM Analysis Results

Intersection Level of Service
2036 (ETC+20) No-Build PM

Delay * LOS

Central Avenue & Wolf Road

Albany Shaker Road & Old Wolf Road

Central Avenue

Central Avenue

Intersection/Approach Delay * LOS Intersection/Approach

Albany Shaker Road & Wolf Road

Albany Shaker Road

Albany Shaker Road

Wolf Road

Exit 5 NB Off-Ramp

Wolf Road

Wolf Road

Exit 5 SB Off-Ramp

Wolf Road

Exit 5 NB Ramps & Watervliet Shaker Road

Metro Park Drive & Wolf Road

Watervliet Shaker Road

Old Wolf Road

Old Wolf Road & CD Road

Exit 5 SB Ramps & Watervliet Shaker Road

Albany Shaker Road

Wolf Road

Exit 4 NB Off-Ramp & Wolf Road

Exit 4 NB Off-Ramp

Metro Park Drive

Watervliet Shaker Road

Wolf Road

Wolf Road

Sand Creek Road & Wolf Road

Sand Creek Road

Sand Creek Road

Albany Shaker Road



EB LL 104.5 F EB L 64.3 E

EB R 49.6 D EB TT 53.3 D

NB TTT 18.5 B EB R 49.8 D

SB TT 9.1 A WB L 26.7 C

OVERALL 38.5 D WB TT/R 42.1 D

SB LL/T 89.3 F

EB L 32.8 C SB R 76.5 E

EB TT/R 23.2 C OVERALL 58.7 E

EB R 12.7 B

WB L 28.8 C

WB TT 23.4 C

WB R 5.5 A

NB L 51.2 D

NB L/TT 44.5 D

NB R 8.5 A

OVERALL 25.5 C

* Delay provided in seconds per vehicle.

L=Left, T=Through, R=Right, L/T=shared Left/Through, T/R=shared Through/Right

Exhibit F.10.1.1-9
VISSIM Analysis Results

Intersection Level of Service
2046 (ETC+30) No-Build AM

Exit 4 NB Off-Ramp & Wolf Road

LOS

Albany Shaker Road & Old Wolf Road

Albany Shaker Road

Wolf Road

Exit 4 NB Off-Ramp

Old Wolf Road

Delay *

Albany Shaker Road & Wolf Road

Albany Shaker Road

Albany Shaker Road

Albany Shaker Road

Intersection/Approach Delay * LOS Intersection/Approach

Wolf Road



EB LL 137.7 F EB L 469.8 F

EB R 25.9 C EB TT 424.4 F

NB TTT 339.6 F EB R 500.6 F

SB TT 5.9 A WB L 96.1 F

OVERALL 169.6 F WB TT/R 41.8 D

SB LL/T 95.5 F

EB L 95.4 F SB R 73.8 E

EB TT/R 36.3 D OVERALL 214.6 F

EB R 14.7 B

WB L 35.0 D

WB T T 44.0 D

WB R 29.3 C

NB L 61.0 E

NB L/TT 55.3 E

NB R 10.2 B

OVERALL 43.0 D

* Delay provided in seconds per vehicle.

L=Left, T=Through, R=Right, L/T=shared Left/Through, T/R=shared Through/Right

Exhibit F.10.1.1-10
VISSIM Analysis Results

Intersection Level of Service
2046 (ETC+30) No-Build PM

Intersection/Approach Delay * LOS Intersection/Approach Delay * LOS

Albany Shaker Road & Old Wolf Road

Albany Shaker Road

Albany Shaker Road

Albany Shaker Road

Wolf Road

Exit 4 NB Off-Ramp & Wolf Road

Exit 4 NB Off-Ramp

Old Wolf Road
Albany Shaker Road & Wolf Road

Albany Shaker Road

Wolf Road
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10.1.2 Freeway Level of Service
Freeway analyses for I-87 were conducted in accordance with the Highway Capacity Manual (HCM2000)
using HCS+.  The analyses were conducted for the freeway segments between Exits 2 and 4, Exits 4 and
5, Exits 5 and 6, and on the segments on the bridge over Albany-Shaker Road.  Ramp junctions were
evaluated at Exits 2, 4 and 5.  Weave areas were evaluated at Exit 2.  All of these analyses were
conducted for Existing, ETC, ETC+10 and ETC+20.  The freeway segment over Albany-Shaker Road
was also evaluated for ETC+30.  The level of service worksheets for all of the freeway analyses are
provided in Attachment E.

The results of the AM and PM peak hour Existing and No-Build freeway analyses are summarized in
Exhibits 2.3.1.7 c, 2.3.1.7 d, F.10.1.2-1 and F.10.1.2-2.

Exhibit 2.3.1.7 c
Freeway Level of Service

2009 Existing
AM Peak Hour

Direction Segment/Junction
Existing (2009)

Density
pc/mi/ln LOS

FREEWAY SEGMENTS

NB

Exit 2W on to Exit 4 off 19.6 C
Exit 4 off to Exit 4 on 14.4 B
Exit 4 on to Exit 5 off 17.6 B
Exit 5 on to Exit 6 off 12.3 B

SB

Exit 6 on to Exit 5 off 29.9 D
Exit 4 off to Exit 5 on 28.8 D
Exit 5 on to Exit 4 on 30.1 D
Exit 4 on to Exit 2W off 33.8 D

RAMP JUNCTIONS

NB

Exit 2W on-ramp 16.5 B
Exit 4 off-ramp 22.2 C
Exit 4 on-ramp 15.6 B
Exit 5 off-ramp 21.2 C

SB

Exit 4 off-ramp 33.3 D
Exit 5 on-ramp 26.5 C
Exit 4 on-ramp 27.9 C
Exit 2W off-ramp 33.0 D

WEAVE AREAS

NB Exit 2E on-ramp to Exit
2W off-ramp 22.0 C

SB Exit 2W on-ramp to Exit
2E off-ramp 28.5 D

pc/mi/ln = passenger cars per mile per lane
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Exhibit 2.3.1.7 d
Freeway Level of Service

2009 Existing
PM Peak Hour

Direction Segment/Junction
Existing (2009)
Density
pc/mi/ln1 LOS

FREEWAY SEGMENTS

NB

Exit 2W on to Exit 4 off 36.3 E
Exit 4 off to Exit 4 on 31.5 D
Exit 4 on to Exit 5 off ** F
Exit 5 on to Exit 6 off 31.5 D

SB

Exit 6 on to Exit 5 off 16.2 B
Exit 4 off to Exit 5 on 16.3 B
Exit 5 on to Exit 4 on 17.6 B
Exit 4 on to Exit 2W off 24.5 C

RAMP JUNCTIONS

NB

Exit 2W on-ramp 29.4 D
Exit 4 off-ramp 33.4 D
Exit 4 on-ramp 35.8 F
Exit 5 off-ramp 45.0 F

SB

Exit 4 off-ramp 20.1 C
Exit 5 on-ramp 16.9 B
Exit 4 on-ramp 22.1 C
Exit 2W off-ramp 25.5 C

WEAVE AREAS

NB Exit 2E on-ramp to Exit
2W off-ramp 39.2 E

SB Exit 2W on-ramp to Exit
2E off-ramp 29.4 D

1 - pc/mi/ln = passenger cars per mile per lane
** - Density is greater than 45 pc/mi/ln and can no longer
be calculated with the basic freeway analysis.  Segment is
oversaturated.
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Exhibit F.10.1-1
Freeway Level of Service

No-Build
AM Peak Hour

Direction Segment/Junction
ETC (2016) ETC+10 (2026) ETC+20 (2036) ETC+30 (2046)

Density
pc/mi/ln LOS Density

pc/mi/ln LOS Density
pc/mi/ln LOS Density

pc/mi/ln LOS

FREEWAY SEGMENTS

NB

Exit 2W on to Exit 4 off 19.6 C 19.6 C 19.6 C - -
Exit 4 off to Exit 4 on 14.7 B 14.7 B 14.4 B 13.7 B
Exit 4 on to Exit 5 off 18.0 B 18.0 B 18.3 C - -
Exit 5 on to Exit 6 off 12.3 B 12.5 B 12.8 B - -

SB

Exit 6 on to Exit 5 off 29.9 D 29.6 D 29.6 D - -
Exit 4 off to Exit 5 on 28.8 D 29.1 D 29.7 D - -
Exit 5 on to Exit 4 on 30.4 D 31.0 D 31.4 D 31.4 D
Exit 4 on to Exit 2W off 34.2 D 34.6 D 35.0 D - -

RAMP JUNCTIONS

NB

Exit 2W on-ramp 16.6 B 16.7 B 16.6 B - -
Exit 4 off-ramp 22.0 C 22.0 C 22.1 C - -
Exit 4 on-ramp 16.8 B 16.7 B 16.3 B - -
Exit 5 off-ramp 22.0 C 21.9 C 22.2 C - -

SB

Exit 4 off-ramp 32.8 D 32.8 D 32.8 D - -
Exit 5 on-ramp 25.5 C 25.8 C 26.5 C - -
Exit 4 on-ramp 28.1 D 28.5 D 28.6 D - -
Exit 2W off-ramp 33.0 D 33.2 D 33.4 D - -

WEAVE AREAS

NB Exit 2E on-ramp to Exit
2W off-ramp 21.4 C 21.6 C 21.6 C - -

SB Exit 2W on-ramp to Exit
2E off-ramp 31.1 D 32.0 D 32.8 D - -

pc/mi/ln = passenger cars per mile per lane
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Exhibit F.10.1-2
Freeway Level of Service

No-Build
PM Peak Hour

Direction Segment/Junction
ETC (2016) ETC+10 (2026) ETC+20 (2036) ETC+30 (2046)

Density
pc/mi/ln1 LOS Density

pc/mi/ln LOS Density
pc/mi/ln LOS Density

pc/mi/ln LOS

FREEWAY SEGMENTS

NB

Exit 2W on to Exit 4 off 36.3 E 36.8 E 37.3 E - -
Exit 4 off to Exit 4 on 31.5 D 31.5 D 32.2 D 31.8 D
Exit 4 on to Exit 5 off ** F ** F ** F - -
Exit 5 on to Exit 6 off 32.0 D 32.3 D 32.8 D - -

SB

Exit 6 on to Exit 5 off 16.9 B 17.9 B 18.6 C - -
Exit 4 off to Exit 5 on 16.7 B 17.0 B 18.0 B - -
Exit 5 on to Exit 4 on 18.3 C 18.6 C 19.3 C 19.9 C
Exit 4 on to Exit 2W off 25.2 C 25.8 C 26.8 D - -

RAMP JUNCTIONS

NB

Exit 2W on-ramp 29.6 D 29.6 D 29.9 D - -
Exit 4 off-ramp 33.5 D 33.7 D 33.9 D - -
Exit 4 on-ramp 36.7 F 37.0 F 37.8 F - -
Exit 5 off-ramp 46.6 F 47.3 F 48.1 F - -

SB

Exit 4 off-ramp 19.3 B 20.4 C 20.9 C - -
Exit 5 on-ramp 16.7 B 17.1 B 18.0 B - -
Exit 4 on-ramp 22.7 C 23.5 C 24.5 C - -
Exit 2W off-ramp 26.2 C 26.8 C 27.7 C - -

WEAVE AREAS

NB Exit 2E on-ramp to Exit
2W off-ramp 39.1 E 38.8 E 38.9 E - -

SB Exit 2W on-ramp to Exit
2E off-ramp 26.8 C 27.6 C 28.6 D - -

1 - pc/mi/ln = passenger cars per mile per lane
** - Density is greater than 45 pc/mi/ln and can no longer be calculated with the basic freeway analysis.  Segment is
oversaturated.

During the AM peak hour, all of the freeway segments, ramp junctions and weave areas are estimated to
operate at LOS D or better through ETC+20.  There are some locations where the analysis of future No-
Build conditions shows a decrease in vehicle density from the Existing conditions.  This is related to the
projected regional changes in travel patterns and mode choice of CDTC’s regional travel demand model,
which indicate either no growth of mainline traffic combined with slight growth on the ramp or slight
decreases in ramp volumes.

During the PM peak hour, the following locations operate at LOS E or worse under the Existing condition
in the northbound direction:

· Freeway Segments
o Exit 2W on to Exit 4 off
o Exit 4 on to Exit 5 off

· Ramp Junctions
o Exit 4 on-ramp
o Exit 5 off-ramp

· Weave Areas
o Exit 2E on to Exit 2W off

Through the ETC+20 design year, the same freeway facilities are estimated to continue to operate at LOS
E or F.  There is no substantial degradation in these operations beyond the Existing condition because
there is little growth estimated in peak hour traffic on I-87.  Similar to the AM peak hour, there are a few
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instances where the density reported decreases in a future year; these instances are related to slight
decreases in ramp volumes from the regional demand model.

10.2 Level of Service for Build Alternatives
Two build alternatives were evaluated for the purpose of this study:  the Diamond Alternative and Flyover
Alternative.

Summaries of the LOS for each build alternative for the ETC, ETC+10, ETC+20, and ETC+30 future year
conditions are presented in the subsequent sections.  Note that the ETC+30 condition was only evaluated
for the intersections adjacent to the bridges.

10.2.1  Diamond Alternative
10.2.1.1 Intersection Level of Service
Summaries of the LOS for the future design years, for the Diamond Alternative, are presented in Exhibits
F.10.2.1.1-1 through F.10.2.1.1-8.  As shown in these analyses, there are intersections within the study
area, but outside the project area, that continue to have movements that experience LOS E or worse at
ETC+20 during the studied peak hours.  These intersections are:

· Central Avenue & Wolf Road (PM)
· Sand Creek Road & Wolf Road (PM)
· Exit 5 SB Ramps & Watervliet-Shaker Road (PM)

At the project area intersections, all intersection approaches are estimated to operate at LOS D or better
through ETC+20.  There is one movement, the westbound left-turn at the Albany-Shaker Road &
Connector Road intersection that operates at LOS E during both peak hours.  This is relatively low
volume movement and the LOS E is a result of signal timing priority given to the major through
movements on Albany-Shaker Road and the Exit 4 ramps.  Observation of other factors such as vehicle
queue and volume-to-capacity ratio show that there is reserve capacity for the movement and the delay
level is related to the cycle length used to serve the other major movements at the intersection.

The ETC+30 design year was also evaluated for the intersections adjacent to bridge structures that will
be replaced as part of the project (I-87 over Albany-Shaker Road).  All intersection approaches, at the
intersections adjacent to the bridge structures, are estimated to operate at LOS D or better.  The
westbound left-turn at the Albany-Shaker Road & Connector Road intersection will continue to operate at
LOS E during both beak hours.



EB LL 40.4 D EB L 22.1 C

EB TT 19.9 B EB TT 10.3 B

WB TTT 37.9 D Albany Shaker Road WB TT/R 15.6 B

WB R 7.6 A SB LL 28.4 C

Exit 2 NB Off-Ramp NB TTT 40.2 D SB R 21.1 C

SB LL 43.7 D OVERALL 18.3 B

SB RR 6.1 A

OVERALL 28.3 C Watervliet Shaker Road EB L/TT/R 25.8 C

Watervliet Shaker Road WB LT 20.8 C

EB L 30.0 C SB L 27.7 C

EB T 26.2 C SB T/R 22.4 C

EB R 2.6 A Sherwood Drive SB L/T/R 31.7 C

WB L 31.6 C OVERALL 23.7 C

WB T 28.6 C

WB R 4.9 A EB L 27.0 C

NB L 42.1 D EB T/R 13.7 B

NB TT 14.6 B WB L 13.4 B

NB R 8.3 A WB TT/R 16.5 B

SB L 42.7 D Holly Lane NB L/T/R 38.3 D

SB TT 15.7 B SB L 26.6 C

SB R 9.0 A SB T/R 11.2 B

OVERALL 19.0 B OVERALL 17.6 B

Airport Connector & Albany Shaker Road

EB L 23.7 C EB TT 8.2 A

EB T 17.0 B EB RR 3.7 A

EB R 6.9 A WB L 42.8 D

WB L 26.3 C WB TT 5.2 A

WB T/R 29.4 C NB LL 34.9 C

NB L 31.6 C NB R 5.4 A

NB TT 13.9 B OVERALL 13.9 B

NB R 6.8 A Diamond NB Ramps & Airport Connector

SB L 16.3 B NB L 19.6 B

SB TT 19.8 B NB R 11.0 B

SB R 6.9 A Airport Connector WB T 16.8 B

OVERALL 17.7 B EB L 15.4 B

Albany Shaker Road & Wolf Road EB T 4.7 A

EB TT/R 2.8 A OVERALL 13.0 B

EB R 4.1 A Diamond SB Ramps & Airport Connector

WB L 10.1 B SB L 23.2 C

WB T T 4.9 A SB R 4.9 A

NB L 31.3 C WB L 12.0 B

NB R 8.7 A WB T 6.8 A

OVERALL 6.7 A EB T 14.7 B

EB R 1.4 A

OVERALL 10.1 B

* Delay provided in seconds per vehicle.

L=Left, T=Through, R=Right, L/T=shared Left/Through, T/R=shared Through/Right

Albany Shaker Road

Wolf Road

Wolf Road

Intersection Level of Service
2016 (ETC) Diamond Alternative AM

Intersection/Approach Delay * LOSIntersection/Approach

Metro Park Drive/Airport Connector & Wolf Road

Albany Shaker Road

Old Wolf Road

Exit 5 SB Ramps & Watervliet Shaker Road

Watervliet Shaker Road

Exit 5 SB Off-Ramp

Exit 5 NB Ramps & Watervliet Shaker Road

Airport Connector

Airport Connector

Diamond SB Off-Ramp

Watervliet Shaker Road

Airport Connector

Airport Connector

Albany Shaker Road

Diamond NB Off-Ramp

Albany Shaker Road

Delay * LOS

Exhibit F.10.2.1.1-1
VISSIM Analysis Results

Exit 5 NB Off-Ramp

Sand Creek Road & Wolf Road

Sand Creek Road

Wolf Road

Central Avenue

Central Avenue

Wolf Road

Sand Creek Road

Wolf Road

Albany Shaker Road & Old Wolf Road

Airport Connector

Albany Shaker Road

Metro Park Drive

Wolf Road

Central Avenue & Wolf Road



EB LL 54.2 D EB L 30.9 C

EB TT 19.2 B EB TT 11.6 B

WB TTT 37.2 D Albany Shaker Road WB TT/R 15.4 B

WB R 19.7 B SB LL 29.5 C

Exit 2 NB Off-Ramp NB TTT 52.6 D SB R 24.4 C

SB LL 62.0 E OVERALL 19.4 B

SB RR 26.0 C

OVERALL 35.5 D Watervliet Shaker Road EB L/TT/R 51.8 D

Watervliet Shaker Road WB LT 27.0 C

EB L 108.3 F SB L 37.6 D

EB T 92.0 F SB T/R 8.6 A

EB R 48.8 D Sherwood Drive SB L/T/R 48.5 D

WB L 161.0 F OVERALL 38.2 D

WB T 171.4 F

WB R 92.5 F EB L 26.7 C

NB L 63.2 E EB T/R 13.1 B

NB TT 33.3 C WB L 18.5 B

NB R 12.3 B WB TT/R 20.5 C

SB L 62.3 E Holly Lane NB L/T/R 35.3 D

SB TT 35.8 D SB L 28.9 C

SB R 18.4 B SB T/R 11.7 B

OVERALL 70.0 E OVERALL 20.6 C

Airport Connector & Albany Shaker Road

EB L 30.0 C EB TT 23.5 C

EB T 30.5 C EB RR 7.5 A

EB R 18.2 B WB L 40.9 D

WB L 20.7 C WB TT 8.5 A

WB T/R 35.8 D NB LL 31.4 C

NB L 40.8 D NB R 8.0 A

NB TT 20.8 C OVERALL 19.1 B

NB R 7.8 A Diamond NB Ramps & Airport Connector

SB L 24.0 C NB L 18.9 B

SB TT 27.6 C NB R 6.8 A

SB R 12.0 B Airport Connector WB T 41.3 D

OVERALL 24.8 C EB L 14.9 B

Albany Shaker Road & Wolf Road EB T 15.1 B

EB TT/R 17.0 B OVERALL 20.1 C

EB R 5.9 A Diamond SB Ramps & Airport Connector

WB L 18.6 B SB L 20.5 C

WB T T 7.7 A SB R 11.6 B

NB L 28.1 C WB L 10.4 B

NB R 8.7 A WB T 25.7 C

OVERALL 13.1 B EB T 33.2 C

EB R 7.1 A

OVERALL 17.2 B

* Delay provided in seconds per vehicle.

L=Left, T=Through, R=Right, L/T=shared Left/Through, T/R=shared Through/Right

Old Wolf Road

Exit 5 SB Ramps & Watervliet Shaker Road

Exit 5 NB Ramps & Watervliet Shaker Road

Albany Shaker Road

Diamond NB Off-Ramp

Exit 5 SB Off-Ramp

Albany Shaker Road

Airport Connector

Albany Shaker Road

Watervliet Shaker Road

Watervliet Shaker Road

Exit 5 NB Off-Ramp

Airport Connector

Airport Connector

Diamond SB Off-Ramp

Airport Connector

Albany Shaker Road

Wolf Road

Sand Creek Road

Albany Shaker Road

Metro Park Drive

Wolf Road

Sand Creek Road & Wolf Road

Sand Creek Road

Wolf Road

Wolf Road

Metro Park Drive/Airport Connector & Wolf Road

Wolf Road

Wolf Road

Airport Connector

Central Avenue

Intersection/Approach Delay * LOS

Central Avenue & Wolf Road

Central Avenue

Delay * LOS

Albany Shaker Road & Old Wolf Road

Intersection/Approach

Exhibit F.10.2.1.1-2
VISSIM Analysis Results

Intersection Level of Service
2016 (ETC) Diamond Alternative PM



EB LL 39.3 D EB L 23.5 C

EB TT 20.0 B EB TT 11.0 B

WB TTT 37.2 D Albany Shaker Road WB TT/R 15.9 B

WB R 8.2 A SB LL 28.9 C

Exit 2 NB Off-Ramp NB TTT 39.6 D SB R 21.1 C

SB LL 45.1 D OVERALL 18.9 B

SB RR 6.8 A

OVERALL 28.2 C Watervliet Shaker Road EB L/TT/R 34.8 C

Watervliet Shaker Road WB LT 23.9 C

EB L 32.3 C SB L 30.8 C

EB T 28.1 C SB T/R 26.9 C

EB R 2.5 A Sherwood Drive SB L/T/R 35.1 D

WB L 33.5 C OVERALL 27.8 C

WB T 29.9 C

WB R 5.0 A EB L 30.4 C

NB L 42.5 D EB T/R 14.3 B

NB TT 15.1 B WB L 16.1 B

NB R 9.0 A WB TT/R 16.2 B

SB L 45.7 D Holly Lane NB L/T/R 39.3 D

SB TT 17.0 B SB L 27.2 C

SB R 9.3 A SB T/R 12.2 B

OVERALL 20.2 C OVERALL 18.2 B

Airport Connector & Albany Shaker Road

EB L 25.6 C EB TT 9.2 A

EB T 18.2 B EB RR 3.7 A

EB R 6.8 A WB L 42.4 D

WB L 21.4 C WB TT 5.5 A

WB T/R 28.5 C NB LL 32.9 C

NB L 32.0 C NB R 5.7 A

NB TT 15.0 B OVERALL 14.4 B

NB R 7.0 A Diamond NB Ramps & Airport Connector

SB L 16.1 B NB L 19.3 B

SB TT 21.8 C NB R 10.8 B

SB R 6.8 A Airport Connector WB T 22.9 C

OVERALL 18.7 B EB L 15.9 B

Albany Shaker Road & Wolf Road EB T 12.0 B

EB TT/R 3.2 A OVERALL 15.5 B

EB R 4.3 A Diamond SB Ramps & Airport Connector

WB L 11.4 B SB L 19.2 B

WB T T 4.9 A SB R 5.2 A

NB L 29.8 C WB L 12.0 B

NB R 8.7 A WB T 14.7 B

OVERALL 6.9 A EB T 19.4 B

EB R 1.5 A

OVERALL 12.2 B

* Delay provided in seconds per vehicle.

L=Left, T=Through, R=Right, L/T=shared Left/Through, T/R=shared Through/Right

Airport Connector

Airport Connector

Diamond SB Off-Ramp

Watervliet Shaker Road

Airport Connector

Albany Shaker Road

Exit 5 NB Off-Ramp

Diamond NB Off-Ramp

Wolf Road

Albany Shaker Road

Airport Connector

Albany Shaker Road

Exit 5 SB Ramps & Watervliet Shaker Road

Watervliet Shaker Road

Airport Connector

Wolf Road

Wolf Road

Albany Shaker Road

Metro Park Drive/Airport Connector & Wolf Road

Wolf Road

Metro Park Drive

Wolf Road

Sand Creek Road & Wolf Road

Sand Creek Road Exit 5 NB Ramps & Watervliet Shaker Road

Delay * LOS

Albany Shaker Road & Old Wolf Road

Intersection/Approach

Exit 5 SB Off-Ramp

Wolf Road

Central Avenue

Central Avenue

Sand Creek Road

Exhibit F.10.2.1.1-3
VISSIM Analysis Results

Intersection Level of Service
2026 (ETC+10) Diamond Alternative AM

Central Avenue & Wolf Road

Delay * LOSIntersection/Approach

Albany Shaker Road

Old Wolf Road



EB LL 56.4 E EB L 34.0 C

EB TT 20.0 C EB TT 15.3 B

WB TTT 39.6 D Albany Shaker Road WB TT/R 17.2 B

WB R 21.2 C SB LL 29.3 C

Exit 2 NB Off-Ramp NB TTT 53.5 D SB R 23.8 C

SB LL 62.4 E OVERALL 21.0 C

SB RR 27.7 C

OVERALL 37.0 D Watervliet Shaker Road EB L/TT/R 63.2 E

Watervliet Shaker Road WB LT 26.2 C

EB L 116.6 F SB L 39.1 D

EB T 108.4 F SB T/R 9.1 A

EB R 61.5 E Sherwood Drive SB L/T/R 46.0 D

WB L 169.2 F OVERALL 43.1 D

WB T 180.5 F

WB R 99.9 F EB L 32.1 C

NB L 66.9 E EB T/R 10.1 B

NB TT 35.2 D WB L 19.3 B

NB R 14.4 B WB TT/R 21.0 C

SB L 64.4 E Holly Lane NB L/T/R 40.7 D

SB TT 38.3 D SB L 31.6 C

SB R 20.6 C SB T/R 9.1 A

OVERALL 74.9 E OVERALL 21.5 C

Airport Connector & Albany Shaker Road

EB L 32.1 C EB TT 23.2 C

EB T 31.4 C EB RR 7.4 A

EB R 19.3 B WB L 47.2 D

WB L 22.0 C WB TT 6.6 A

WB T/R 36.5 D NB LL 29.3 C

NB L 43.7 D NB R 6.0 A

NB TT 23.8 C OVERALL 18.2 B

NB R 8.7 A Diamond NB Ramps & Airport Connector

SB L 16.5 B NB L 19.0 B

SB TT 30.0 C NB R 7.1 A

SB R 13.9 B Airport Connector WB T 51.7 D

OVERALL 27.0 C EB L 17.2 B

Albany Shaker Road & Wolf Road EB T 15.9 B

EB TT/R 18.1 B OVERALL 22.8 C

EB R 6.5 A Diamond SB Ramps & Airport Connector

WB L 26.2 C SB L 21.4 C

WB T T 7.8 A SB R 13.5 B

NB L 26.4 C WB L 11.0 B

NB R 9.1 A WB T 26.8 C

OVERALL 14.4 B EB T 33.0 C

EB R 7.4 A

OVERALL 18.1 B

* Delay provided in seconds per vehicle.

L=Left, T=Through, R=Right, L/T=shared Left/Through, T/R=shared Through/Right

Old Wolf Road

Exit 5 SB Ramps & Watervliet Shaker Road

Albany Shaker Road

Diamond NB Off-Ramp

Airport Connector

Exit 5 SB Off-Ramp

Albany Shaker Road

Airport Connector

Albany Shaker Road

Exit 5 NB Ramps & Watervliet Shaker Road

Watervliet Shaker Road

Watervliet Shaker Road

Exit 5 NB Off-Ramp

Airport Connector

Diamond SB Off-Ramp

Airport Connector

Albany Shaker Road

Wolf Road

Sand Creek Road

Albany Shaker Road

Metro Park Drive

Wolf Road

Sand Creek Road & Wolf Road

Sand Creek Road

Wolf Road

Wolf Road

Metro Park Drive/Airport Connector & Wolf Road

Wolf Road

Wolf Road

Airport Connector

Central Avenue

Intersection/Approach Delay * LOS

Central Avenue & Wolf Road

Central Avenue

Delay * LOS

Albany Shaker Road & Old Wolf Road

Intersection/Approach

Exhibit F.10.2.1.1-4
VISSIM Analysis Results

Intersection Level of Service
2026 (ETC+10) Diamond Alternative PM



EB LL 42.8 D EB L 23.8 C

EB TT 20.6 C EB TT 11.1 B

WB TTT 36.5 D Albany Shaker Road WB TT/R 16.9 B

WB R 8.8 A SB LL 28.6 C

Exit 2 NB Off-Ramp NB TTT 41.5 D SB R 21.2 C

SB LL 46.7 D OVERALL 19.2 B

SB RR 7.0 A

OVERALL 29.0 C Watervliet Shaker Road EB L/TT/R 43.2 D

Watervliet Shaker Road WB LT 26.1 C

EB L 32.1 C SB L 34.6 C

EB T 26.9 C SB T/R 32.8 C

EB R 2.5 A Sherwood Drive SB L/T/R 35.6 D

WB L 33.2 C OVERALL 31.8 C

WB T 30.3 C

WB R 5.2 A EB L 30.9 C

NB L 44.0 D EB T/R 15.2 B

NB TT 16.5 B WB L 15.6 B

NB R 7.4 A WB TT/R 17.1 B

SB L 44.5 D Holly Lane NB L/T/R 36.3 D

SB TT 18.2 B SB L 28.3 C

SB R 9.6 A SB T/R 12.3 B

OVERALL 21.1 C OVERALL 18.9 B

Airport Connector & Albany Shaker Road

EB L 25.5 C EB TT 10.6 B

EB T 24.3 C EB RR 3.7 A

EB R 6.9 A WB L 61.0 E

WB L 21.9 C WB TT 6.5 A

WB T/R 26.6 C NB LL 31.4 C

NB L 33.8 C NB R 6.4 A

NB TT 15.4 B OVERALL 15.3 B

NB R 7.7 A Diamond NB Ramps & Airport Connector

SB L 13.1 B NB L 21.0 C

SB TT 21.6 C NB R 10.6 B

SB R 6.9 A Airport Connector WB T 25.4 C

OVERALL 18.9 B EB L 22.6 C

Albany Shaker Road & Wolf Road EB T 18.2 B

EB TT/R 3.6 A OVERALL 18.9 B

EB R 4.4 A Diamond SB Ramps & Airport Connector

WB L 12.9 B SB L 20.7 C

WB T T 5.4 A SB R 5.9 A

NB L 29.8 C WB L 11.8 B

NB R 8.7 A WB T 21.7 C

OVERALL 7.3 A EB T 25.1 C

EB R 1.4 A

OVERALL 15.6 B

* Delay provided in seconds per vehicle.

L=Left, T=Through, R=Right, L/T=shared Left/Through, T/R=shared Through/Right

Airport Connector

Airport Connector

Diamond SB Off-Ramp

Watervliet Shaker Road

Airport Connector

Albany Shaker Road

Exit 5 NB Off-Ramp

Diamond NB Off-Ramp

Wolf Road

Albany Shaker Road

Airport Connector

Albany Shaker Road

Exit 5 SB Ramps & Watervliet Shaker Road

Watervliet Shaker Road

Airport Connector

Wolf Road

Wolf Road

Albany Shaker Road

Metro Park Drive/Airport Connector & Wolf Road

Wolf Road

Metro Park Drive

Wolf Road

Sand Creek Road & Wolf Road

Sand Creek Road Exit 5 NB Ramps & Watervliet Shaker Road

Delay * LOS

Albany Shaker Road & Old Wolf Road

Intersection/Approach

Exit 5 SB Off-Ramp

Wolf Road

Central Avenue

Central Avenue

Sand Creek Road

Exhibit F.10.2.1.1-5
VISSIM Analysis Results

Intersection Level of Service
2036 (ETC+20) Diamond Alternative AM

Central Avenue & Wolf Road

Delay * LOSIntersection/Approach

Albany Shaker Road

Old Wolf Road



EB LL 56.9 E EB L 46.3 D

EB TT 20.3 C EB TT 2.0 A

WB TTT 41.4 D Albany Shaker Road WB TT/R 10.2 B

WB R 25.7 C SB LL 38.9 D

Exit 2 NB Off-Ramp NB TTT 54.9 D SB R 31.0 C

SB LL 60.3 E OVERALL 18.2 B

SB RR 27.4 C

OVERALL 38.0 D Watervliet Shaker Road EB L/TT/R 69.4 E

Watervliet Shaker Road WB LT 31.4 C

EB L 133.6 F SB L 41.4 D

EB T 122.6 F SB T/R 11.0 B

EB R 73.2 E Sherwood Drive SB L/T/R 52.0 D

WB L 177.5 F OVERALL 47.7 D

WB T 190.7 F

WB R 109.0 F EB L 31.6 C

NB L 68.2 E EB T/R 12.1 B

NB TT 36.1 D WB L 21.3 C

NB R 15.8 B WB TT/R 20.8 C

SB L 66.3 E Holly Lane NB L/T/R 39.3 D

SB TT 37.5 D SB L 33.3 C

SB R 21.0 C SB T/R 11.0 B

OVERALL 79.1 E OVERALL 22.0 C

Airport Connector & Albany Shaker Road

EB L 36.2 D EB TT 28.6 C

EB T 30.8 C EB RR 7.8 A

EB R 19.9 B WB L 59.0 E

WB L 26.5 C WB TT 25.0 C

WB T/R 41.5 D NB LL 34.8 C

NB L 47.9 D NB R 9.7 A

NB TT 23.6 C OVERALL 24.6 C

NB R 9.2 A Diamond NB Ramps & Airport Connector

SB L 20.7 C NB L 22.5 C

SB TT 31.9 C NB R 7.1 A

SB R 14.9 B Airport Connector WB T 39.0 D

OVERALL 29.4 C EB L 20.4 C

Albany Shaker Road & Wolf Road EB T 14.5 B

EB TT/R 19.6 B OVERALL 22.1 C

EB R 8.2 A Diamond SB Ramps & Airport Connector

WB L 23.9 C SB L 26.0 C

WB T T 7.0 A SB R 17.0 B

NB L 36.5 D WB L 10.5 B

NB R 11.9 B WB T 24.6 C

OVERALL 16.3 B EB T 32.6 C

EB R 8.0 A

OVERALL 18.9 B

* Delay provided in seconds per vehicle.

L=Left, T=Through, R=Right, L/T=shared Left/Through, T/R=shared Through/Right

Albany Shaker Road & Old Wolf Road

Intersection/Approach

Airport Connector

Exit 5 NB Ramps & Watervliet Shaker Road

Delay * LOS

Watervliet Shaker Road

Watervliet Shaker Road

Exit 5 NB Off-Ramp

Wolf Road

Albany Shaker Road

Diamond NB Off-Ramp

Airport Connector

Diamond SB Off-Ramp

Airport Connector

Exit 5 SB Off-Ramp

Albany Shaker Road

Airport Connector

Albany Shaker Road

Old Wolf Road

Exit 5 SB Ramps & Watervliet Shaker Road

Wolf Road

Albany Shaker Road

Albany Shaker Road

Wolf Road

Airport Connector

Metro Park Drive/Airport Connector & Wolf Road

Metro Park Drive

Sand Creek Road

Wolf Road

Wolf Road

Sand Creek Road & Wolf Road

Central Avenue

Sand Creek Road

Wolf Road

Central Avenue & Wolf Road

Central Avenue

Delay * LOSIntersection/Approach

Exhibit F.10.2.1.1-6
VISSIM Analysis Results

Intersection Level of Service
2036 (ETC+20) Diamond Alternative PM



EB L 24.9 C EB L 25.0 C

EB T 23.8 C EB TT 13.0 B

EB R 6.8 A Albany Shaker Road WB TT/R 17.4 B

WB L 24.5 C SB LL 29.3 C

WB T/R 25.9 C SB R 21.0 C

NB L 33.4 C OVERALL 20.1 C

NB TT 14.2 B Airport Connector & Albany Shaker Road

NB R 6.7 A EB TT 10.9 B

SB L 16.3 B EB RR 3.9 A

SB TT 22.0 C WB L 38.5 D

SB R 6.8 A WB TT 6.8 A

OVERALL 18.7 B NB LL 32.5 C

Albany Shaker Road & Wolf Road NB R 6.5 A

EB TT/R 3.7 A OVERALL 15.6 B

EB R 4.8 A Diamond NB Ramps & Airport Connector

WB L 13.1 B NB L 20.7 C

WB T T 5.3 A NB R 11.2 B

NB L 31.0 C Airport Connector WB T 26.3 C

NB R 9.5 A EB L 19.3 B

OVERALL 7.8 A EB T 17.6 B

OVERALL 18.4 B

Diamond SB Ramps & Airport Connector

SB L 20.6 C

SB R 6.0 A

WB L 10.6 B

WB T 21.7 C

EB T 25.6 C

EB R 1.5 A

OVERALL 15.7 B

* Delay provided in seconds per vehicle.

L=Left, T=Through, R=Right, L/T=shared Left/Through, T/R=shared Through/Right

Metro Park Drive/Airport Connector & Wolf Road

Wolf Road

Metro Park Drive

Wolf Road

Albany Shaker Road

Wolf Road

Albany Shaker Road

Albany Shaker Road

Old Wolf Road

Airport Connector

Albany Shaker Road & Old Wolf Road

Airport Connector

Albany Shaker Road

Airport Connector

Airport Connector

Diamond SB Off-Ramp

Airport Connector

Albany Shaker Road

Diamond NB Off-Ramp

Exhibit F.10.2.1.1-7
VISSIM Analysis Results

Intersection Level of Service
2046 (ETC+30) Diamond Alternative AM

Delay * LOSIntersection/Approach Delay * LOS Intersection/Approach



EB L 36.5 D EB L 48.1 D

EB T 30.9 C EB TT 1.9 A

EB R 20.0 C Albany Shaker Road WB TT/R 10.7 B

WB L 26.6 C SB LL 38.8 D

WB T/R 42.5 D SB R 29.6 C

NB L 46.3 D OVERALL 18.4 B

NB TT 24.6 C Airport Connector & Albany Shaker Road

NB R 9.5 A EB TT 29.7 C

SB L 22.7 C EB RR 8.6 A

SB TT 32.0 C WB L 59.4 E

SB R 15.9 B WB TT 24.6 C

OVERALL 29.6 C NB LL 34.8 C

Albany Shaker Road & Wolf Road NB R 7.0 A

EB TT/R 19.4 B OVERALL 24.8 C

EB R 8.6 A Diamond NB Ramps & Airport Connector

WB L 23.3 C NB L 22.8 C

WB T T 7.4 A NB R 7.5 A

NB L 35.0 D Airport Connector WB T 42.4 D

NB R 12.2 B EB L 23.5 C

OVERALL 16.2 B EB T 14.7 B

OVERALL 23.1 C

Diamond SB Ramps & Airport Connector

SB L 28.3 C

SB R 18.3 B

WB L 11.5 B

WB T 25.2 C

EB T 33.1 C

EB R 9.6 A

OVERALL 20.1 C

* Delay provided in seconds per vehicle.

L=Left, T=Through, R=Right, L/T=shared Left/Through, T/R=shared Through/Right

Albany Shaker Road

Albany Shaker Road

Wolf Road

Airport Connector

Airport Connector

Diamond NB Off-Ramp

Airport Connector

Diamond SB Off-Ramp

Airport Connector

Albany Shaker Road

Airport Connector

Albany Shaker Road
Wolf Road

Wolf Road

Metro Park Drive/Airport Connector & Wolf Road

Metro Park Drive

Albany Shaker Road

Old Wolf Road

Albany Shaker Road & Old Wolf Road

Exhibit F.10.2.1.1-8
VISSIM Analysis Results

Intersection Level of Service
2046 (ETC+30) Diamond Alternative PM

Delay * LOSIntersection/Approach Delay * LOS Intersection/Approach
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10.2.1.2 Freeway Level of Service
Freeway analyses for I-87 were conducted in accordance with the Highway Capacity Manual (HCM2000)
using HCS+.  The analyses were conducted for the freeway segments between Exits 2 and 4, Exits 4 and
5, Exits 5 and 6, and on the segment under the proposed Connector Road and Diamond interchange.
Ramp junctions were evaluated at Exits 2, 4 and 5.  Weave areas were evaluated at Exit 2.  All of these
analyses were conducted for Existing, ETC, ETC+10 and ETC+20.  The freeway segment under the
proposed Connector Road and Diamond interchange was also evaluated for ETC+30.

The results of the AM and PM peak hour Flyover Alternative freeway analyses are summarized in Exhibits
F.10.2.1.2-1 and F.10.2.1.2-2.

Exhibit F.10.2.1.2-1
Freeway Level of Service

Diamond Alternative
AM Peak Hour

Direction Segment/Junction
ETC (2016) ETC+10 (2026) ETC+20 (2036) ETC+30 (2046)

Density
pc/mi/ln LOS Density

pc/mi/ln LOS Density
pc/mi/ln LOS Density

pc/mi/ln LOS

FREEWAY SEGMENTS

NB

Exit 2W on to Exit 4 off 21.6 C 22.9 C 23.9 C - -
Exit 4 off to Exit 4 on 16.0 B 16.7 B 16.7 B 17.0 B
Exit 4 on to Exit 5 off 16.3 B 17.0 B 17.3 B 17.3 B
Exit 5 on to Exit 6 off 11.8 B 12.5 B 12.5 B - -

SB

Exit 6 on to Exit 5 off 29.9 D 30.4 D 30.9 D - -
Exit 5 on to Exit 4 off 35.4 E 37.7 E 40.4 E 40.4 E
Exit 4 off to Exit 4 on 30.7 D 32.0 D 33.4 D 33.1 D
Exit 4 on to Exit 2W off 34.2 D 34.6 D 35.0 D - -

RAMP JUNCTIONS

NB

Exit 2W on-ramp 18.1 B 19.2 B 20.1 C - -
Exit 4 off-ramp 20.9 C 22.2 C 23.3 C - -
Exit 4 on-ramp 14.7 B 15.3 B 15.5 B - -
Exit 5 off-ramp 19.2 B 19.8 B 20.1 C - -

SB

Exit 5 on-ramp 26.1 C 27.6 C 29.2 D - -
Exit 4 off-ramp 29.8 D 31.0 D 32.1 D - -
Exit 4 on-ramp 26.1 C 27.2 C 28.2 D - -
Exit 2W off-ramp 33.3 D 33.6 D 33.8 D - -

WEAVE AREAS

NB Exit 2E on-ramp to Exit
2W off-ramp 22.2 C 23.6 C 24.8 C - -

SB Exit 2W on-ramp to Exit
2E off-ramp 29.8 D 30.3 D 31.0 D - -
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Exhibit F.10.2.1.2-2
Freeway Level of Service

Diamond Alternative
PM Peak Hour

Direction Segment/Junction
ETC (2016) ETC+10 (2026) ETC+20 (2036) ETC+30 (2046)

Density
pc/mi/ln LOS Density

pc/mi/ln LOS Density
pc/mi/ln LOS Density

pc/mi/ln LOS

FREEWAY SEGMENTS

NB

Exit 2W on to Exit 4 off 39.5 E 40.2 E 40.8 E - -
Exit 4 off to Exit 4 on 31.1 D 31.1 D 31.5 D 31.5 D
Exit 4 on to Exit 5 off 43.0 E 43.7 E 44.6 E ** F
Exit 5 on to Exit 6 off 30.1 D 30.9 D 31.7 D - -

SB

Exit 6 on to Exit 5 off 17.2 B 17.8 B 18.4 C - -
Exit 5 on to Exit 4 off 23.9 C 24.8 C 25.5 C 25.5 C
Exit 4 off to Exit 4 on 17.6 B 18.0 B 18.3 C 18.0 B
Exit 4 on to Exit 2W off 25.2 C 25.8 C 26.5 D - -

RAMP JUNCTIONS

NB

Exit 2W on-ramp 31.1 D 31.2 D 31.4 D - -
Exit 4 off-ramp 32.4 D 32.7 D 32.9 D - -
Exit 4 on-ramp 29.7 D 30.1 D 30.8 D - -
Exit 5 off-ramp 36.4 E 36.6 E 36.9 E - -

SB

Exit 5 on-ramp 18.4 B 19.6 B 20.1 C - -
Exit 4 off-ramp 22.6 C 23.5 C 24.2 C - -
Exit 4 on-ramp 21.8 C 22.3 C 22.8 C - -
Exit 2W off-ramp 26.3 C 26.8 C 27.3 C - -

WEAVE AREAS

NB Exit 2E on-ramp to Exit
2W off-ramp 39.4 E 40.1 E 41.2 E - -

SB Exit 2W on-ramp to Exit
2E off-ramp 23.9 C 24.9 C 25.8 C - -

During the AM peak hour, the following locations operate at LOS E under the ETC+20 condition in the
southbound direction:

· Freeway Segments
o Exit 5 on to Exit 4 off

During the PM peak hour, the following locations operate at LOS E under the ETC+20 condition in the
northbound direction:

· Freeway Segments
o Exit 2W on TO Exit 4 off
o Exit 4 on to Exit 5 off

· Ramp Junctions
o Exit 5 off

· Weave Areas
o Exit 2E on to Exit 2W off

The southbound freeway segment between Exit 5 on and Exit 4 off is estimated to degrade from LOS D
to LOS E during the AM peak hour when compared to No-Build ETC+20.  The operations were
approaching the LOS E threshold under the No-Build conditions and higher volume for the Diamond
Alternative pushed it over the LOS E threshold (>35 pc/m/l).  The new ramp configuration and removal of
the C-D Road is the primary reason for the increase in traffic volume between Exits 5 and 4.
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10.2.2  Flyover Alternative
10.2.2.1 Intersection Level of Service
Summaries of the LOS for the future design years for the Flyover Alternative are presented in Exhibits
F.10.2.2.1-1 through F.10.2.2.1-8.  As shown in these analyses, there are intersections within the study
area, but outside the project area, that continue to have movements that experience LOS E or worse at
ETC+20 during the studied peak hours:

· Central Avenue & Wolf Road (PM)
· Sand Creek Road & Wolf Road (PM)
· Exit 5 SB Ramps & Watervliet-Shaker Road (PM)

At the project area intersections, all intersection approaches are estimated to operate at LOS D or better
through ETC+20.  There is one movement, the westbound left-turn at the Albany-Shaker Road & New
Exit 4 Ramps intersection, which operates at LOS E during both peak hours.  This is a relatively low
volume movement and the LOS E is a result of signal timing priority given to the major through
movements on Albany-Shaker Road and the Exit 4 ramps.  Observation of other factors such as vehicle
queue and volume-to-capacity ratio show that there is reserve capacity for the movement and the delay
level is related to the cycle length used to serve the other major movements at the intersection.

The ETC+30 design year was also evaluated for the intersections adjacent to bridge structures that will
be replaced as part of the project (I-87 over Albany-Shaker Road).  This evaluation was completed to
confirm that additional geometry resulting in wider bridge width is not needed to support the ETC+30
design year.



EB LL 42.1 D EB L 18.2 B

EB TT 19.7 B EB TT 15.6 B

WB TTT 38.4 D Albany Shaker Road WB TT/R 13.5 B

WB R 8.5 A SB LL 29.4 C

Exit 2 NB Off-Ramp NB TTT 42.5 D SB R 21.7 C

SB LL 47.8 D OVERALL 18.0 B

SB RR 5.4 A

OVERALL 29.2 C Watervliet Shaker Road EB L/TT/R 17.1 B

Watervliet Shaker Road WB LT 24.5 C

EB L 29.9 C SB L 22.7 C

EB T 25.6 C SB T/R 24.3 C

EB R 2.3 A Sherwood Drive SB L/T/R 26.4 C

WB L 35.2 D OVERALL 23.1 C

WB T 31.8 C

WB R 5.2 A EB L 20.0 C

NB L 39.5 D EB T/R 10.0 A

NB TT 14.2 B WB L 9.9 A

NB R 5.7 A WB TT/R 10.6 B

SB L 43.1 D Holly Lane NB L/T/R 28.2 C

SB TT 16.4 B SB L 21.4 C

SB R 6.3 A SB T/R 9.3 A

OVERALL 19.0 B OVERALL 12.3 B

Hess Station EB L/T/R 36.7 D EB TT 18.6 B

WB L 45.6 D EB R 6.0 A

WB T/R 8.7 A WB L 41.4 D

NB L 4.4 A WB TT 6.6 A

NB TT 2.5 A NB LL 22.7 C

NB R 4.1 A NB R 11.0 B

SB L 3.3 A OVERALL 15.2 B

SB TT/R 1.5 A

OVERALL 3.5 A

Albany Shaker Road & Wolf Road

EB LL 51.1 D

EB TT/R 7.0 A Exit 4 NB Off-Ramp EB R 14.8 B

EB R 5.9 A

WB L 20.0 B

WB T T 10.8 B

WB R 5.0 A

NB L 28.0 C

NB L/TT 26.7 C

NB R 2.1 A

OVERALL 12.9 B

* Delay provided in seconds per vehicle.

L=Left, T=Through, R=Right, L/T=shared Left/Through, T/R=shared Through/Right

Wolf Road

Albany Shaker Road

Exit 4 NB Off-Ramp & Wolf Road

Albany Shaker Road

Unsignalized Intersections

Intersection/Approach Delay * LOS

Wolf Road

Albany Shaker Road

Albany Shaker Road

New Exit 4 Ramps

Metro Park Drive & Wolf Road

Watervliet Shaker Road

Metro Park Drive

Exit 5 NB Off-Ramp

Wolf Road

New Exit 4 Ramps & Albany Shaker Road

Sand Creek Road

Exit 5 SB Ramps & Watervliet Shaker Road

Wolf Road

Exit 5 SB Off-Ramp

Wolf Road

Exit 5 NB Ramps & Watervliet Shaker Road

Watervliet Shaker Road

Central Avenue

Old Wolf Road

Wolf Road

Sand Creek Road & Wolf Road

Sand Creek Road

Delay * LOS

Central Avenue & Wolf Road Albany Shaker Road & Old Wolf Road

Central Avenue Albany Shaker Road

Intersection/Approach Delay * LOS Intersection/Approach

Exhibit F.10.2.2.1-1
VISSIM Analysis Results

Intersection Level of Service
2016 (ETC) Flyover Alternative AM

Signalized Intersections Signalized Intersections



EB LL 58.0 E EB L 20.8 C

EB TT 19.8 B EB TT 17.7 B

WB TTT 54.4 D Albany Shaker Road WB TT/R 9.2 A

WB R 29.2 C SB LL 31.7 C

Exit 2 NB Off-Ramp NB TTT 54.8 D SB R 17.8 B

SB LL 62.8 E OVERALL 18.9 B

SB RR 30.1 C

OVERALL 43.4 D Watervliet Shaker Road EB L/TT/R 42.6 D

Watervliet Shaker Road WB LT 23.9 C

EB L 128.3 F SB L 36.2 D

EB T 107.7 F SB T/R 6.2 A

EB R 61.3 E Sherwood Drive SB L/T/R 45.6 D

WB L 154.1 F OVERALL 33.0 C

WB T 169.3 F

WB R 86.0 F EB L 31.4 C

NB L 67.3 E EB T/R 12.5 B

NB TT 34.4 C WB L 18.9 B

NB R 14.3 B WB TT/R 21.0 C

SB L 66.2 E Holly Lane NB L/T/R 32.2 C

SB TT 38.0 D SB L 34.1 C

SB R 22.2 C SB T/R 10.2 B

OVERALL 71.1 E OVERALL 23.2 C

Hess Station EB L/T/R 36.3 D EB TT 26.8 C

WB L 45.1 D EB R 9.5 A

WB T/R 22.0 C WB L 64.3 E

NB L 7.3 A WB TT 10.9 B

NB TT 6.4 A NB LL 22.8 C

NB R 5.5 A NB R 8.9 A

SB L 8.1 A OVERALL 18.5 B

SB TT/R 4.0 A

OVERALL 8.4 A

Albany Shaker Road & Wolf Road

EB LL 51.3 D

EB TT/R 10.0 B Exit 4 NB Off-Ramp EB R 5.7 A

EB R 5.5 A

WB L 25.0 C

WB T T 19.5 B

WB R 15.4 B

NB L 23.4 C

NB L/TT 26.5 C

NB R 3.6 A

OVERALL 19.5 B

* Delay provided in seconds per vehicle.

L=Left, T=Through, R=Right, L/T=shared Left/Through, T/R=shared Through/Right

Wolf Road

Albany Shaker Road

Exit 4 NB Off-Ramp & Wolf Road

Albany Shaker Road

Unsignalized Intersections

Intersection/Approach Delay * LOS

Wolf Road

Albany Shaker Road

Albany Shaker Road

New Exit 4 Ramps

Metro Park Drive & Wolf Road

Watervliet Shaker Road

Metro Park Drive

Exit 5 NB Off-Ramp

Wolf Road

New Exit 4 Ramps & Albany Shaker Road

Sand Creek Road

Exit 5 SB Ramps & Watervliet Shaker Road

Wolf Road

Exit 5 SB Off-Ramp

Wolf Road

Exit 5 NB Ramps & Watervliet Shaker Road

Watervliet Shaker Road

Central Avenue

Old Wolf Road

Wolf Road

Sand Creek Road & Wolf Road

Sand Creek Road

Delay * LOS

Central Avenue & Wolf Road Albany Shaker Road & Old Wolf Road

Central Avenue Albany Shaker Road

Intersection/Approach Delay * LOS Intersection/Approach

Exhibit F.10.2.2.1-2
VISSIM Analysis Results

Intersection Level of Service
2016 (ETC) Flyover Alternative PM

Signalized Intersections Signalized Intersections



EB LL 44.6 D EB L 18.3 B

EB TT 21.1 C EB TT 15.5 B

WB TTT 40.2 D Albany Shaker Road WB TT/R 13.7 B

WB R 9.2 A SB LL 28.6 C

Exit 2 NB Off-Ramp NB TTT 43.7 D SB R 21.9 C

SB LL 50.0 D OVERALL 17.8 B

SB RR 6.5 A

OVERALL 31.2 C Watervliet Shaker Road EB L/TT/R 17.7 B

Watervliet Shaker Road WB LT 21.6 C

EB L 33.7 C SB L 24.6 C

EB T 27.9 C SB T/R 18.3 B

EB R 2.5 A Sherwood Drive SB L/T/R 28.2 C

WB L 35.6 D OVERALL 21.1 C

WB T 32.5 C

WB R 5.5 A EB L 23.2 C

NB L 43.4 D EB T/R 10.4 B

NB TT 14.5 B WB L 11.7 B

NB R 7.0 A WB TT/R 12.8 B

SB L 44.8 D Holly Lane NB L/T/R 32.1 C

SB TT 18.3 B SB L 24.1 C

SB R 7.0 A SB T/R 10.1 B

OVERALL 20.3 C OVERALL 14.2 B

Hess Station EB L/T/R 37.8 D EB TT 23.1 C

WB L 51.4 D EB R 11.8 B

WB T/R 8.6 A WB L 50.0 D

NB L 3.0 A WB TT 7.4 A

NB TT 2.3 A NB LL 20.6 C

NB R 4.2 A NB R 11.8 B

SB L 3.1 A OVERALL 17.0 B

SB TT/R 1.6 A

OVERALL 3.5 A

Albany Shaker Road & Wolf Road

EB LL 48.4 D

EB TT/R 6.9 A Exit 4 NB Off-Ramp EB R 20.3 C

EB R 7.0 A

WB L 22.6 C

WB T T 12.2 B

WB R 5.2 A

NB L 27.9 C

NB L/TT 27.2 C

NB R 2.3 A

OVERALL 13.2 B

* Delay provided in seconds per vehicle.

L=Left, T=Through, R=Right, L/T=shared Left/Through, T/R=shared Through/Right

Wolf Road

Albany Shaker Road

Exit 4 NB Off-Ramp & Wolf Road

Albany Shaker Road

Unsignalized Intersections

Intersection/Approach Delay * LOS

Wolf Road

Albany Shaker Road

Albany Shaker Road

New Exit 4 Ramps

Metro Park Drive & Wolf Road

Watervliet Shaker Road

Metro Park Drive

Exit 5 NB Off-Ramp

Wolf Road

New Exit 4 Ramps & Albany Shaker Road

Sand Creek Road

Exit 5 SB Ramps & Watervliet Shaker Road

Wolf Road

Exit 5 SB Off-Ramp

Wolf Road

Exit 5 NB Ramps & Watervliet Shaker Road

Watervliet Shaker Road

Central Avenue

Old Wolf Road

Wolf Road

Sand Creek Road & Wolf Road

Sand Creek Road

Delay * LOS

Central Avenue & Wolf Road Albany Shaker Road & Old Wolf Road

Central Avenue Albany Shaker Road

Intersection/Approach Delay * LOS Intersection/Approach

Exhibit F.10.2.2.1-3
VISSIM Analysis Results

Intersection Level of Service
2026 (ETC+10) Flyover Alternative AM

Signalized Intersections Signalized Intersections



EB LL 57.7 E EB L 22.4 C

EB TT 19.8 B EB TT 17.6 B

WB TTT 56.4 E Albany Shaker Road WB TT/R 10.8 B

WB R 31.5 C SB LL 35.5 D

Exit 2 NB Off-Ramp NB TTT 55.3 E SB R 19.9 B

SB LL 65.1 E OVERALL 20.1 C

SB RR 33.1 C

OVERALL 44.7 D Watervliet Shaker Road EB L/TT/R 50.5 D

Watervliet Shaker Road WB LT 27.3 C

EB L 137.4 F SB L 38.1 D

EB T 121.1 F SB T/R 7.2 A

EB R 72.0 E Sherwood Drive SB L/T/R 44.4 D

WB L 170.5 F OVERALL 37.8 D

WB T 186.6 F

WB R 102.9 F EB L 33.7 C

NB L 66.7 E EB T/R 13.9 B

NB TT 36.3 D WB L 18.2 B

NB R 14.6 B WB TT/R 23.1 C

SB L 73.9 E Holly Lane NB L/T/R 50.8 D

SB TT 42.4 D SB L 35.7 D

SB R 28.6 C SB T/R 12.4 B

OVERALL 77.1 E OVERALL 25.0 C

Hess Station EB L/T/R 38.7 D EB TT 30.8 C

WB L 46.0 D EB R 10.1 B

WB T/R 23.4 C WB L 68.3 E

NB L 10.8 B WB TT 9.9 A

NB TT 7.5 A NB LL 23.8 C

NB R 5.7 A NB R 9.7 A

SB L 8.3 A OVERALL 19.7 B

SB TT/R 4.1 A

OVERALL 9.2 A

Albany Shaker Road & Wolf Road

EB LL 61.8 E

EB TT/R 10.1 B Exit 4 NB Off-Ramp EB R 6.0 A

EB R 5.5 A

WB L 27.1 C

WB T T 21.8 C

WB R 20.0 B

NB L 24.4 C

NB L/TT 29.8 C

NB R 3.6 A

OVERALL 22.2 C

* Delay provided in seconds per vehicle.

L=Left, T=Through, R=Right, L/T=shared Left/Through, T/R=shared Through/Right

Wolf Road

Albany Shaker Road

Exit 4 NB Off-Ramp & Wolf Road

Albany Shaker Road

Unsignalized Intersections

Intersection/Approach Delay * LOS

Wolf Road

Albany Shaker Road

Albany Shaker Road

New Exit 4 Ramps

Metro Park Drive & Wolf Road

Watervliet Shaker Road

Metro Park Drive

Exit 5 NB Off-Ramp

Wolf Road

New Exit 4 Ramps & Albany Shaker Road

Sand Creek Road

Exit 5 SB Ramps & Watervliet Shaker Road

Wolf Road

Exit 5 SB Off-Ramp

Wolf Road

Exit 5 NB Ramps & Watervliet Shaker Road

Watervliet Shaker Road

Central Avenue

Old Wolf Road

Wolf Road

Sand Creek Road & Wolf Road

Sand Creek Road

Delay * LOS

Central Avenue & Wolf Road Albany Shaker Road & Old Wolf Road

Central Avenue Albany Shaker Road

Intersection/Approach Delay * LOS Intersection/Approach

Exhibit F.10.2.2.1-4
VISSIM Analysis Results

Intersection Level of Service
2026 (ETC+10) Flyover Alternative PM

Signalized Intersections Signalized Intersections



EB LL 46.4 D EB L 16.8 B

EB TT 23.1 C EB TT 7.4 A

WB TTT 41.7 D Albany Shaker Road WB TT/R 12.8 B

WB R 9.2 A SB LL 31.6 C

Exit 2 NB Off-Ramp NB TTT 46.2 D SB R 24.5 C

SB LL 53.3 D OVERALL 14.1 B

SB RR 7.5 A

OVERALL 33.6 C Watervliet Shaker Road EB L/TT/R 22.6 C

Watervliet Shaker Road WB LT 21.7 C

EB L 34.9 C SB L 28.3 C

EB T 29.6 C SB T/R 17.2 B

EB R 2.8 A Sherwood Drive SB L/T/R 26.5 C

WB L 35.2 D OVERALL 22.5 C

WB T 34.0 C

WB R 5.5 A EB L 26.1 C

NB L 45.2 D EB T/R 10.4 B

NB TT 16.6 B WB L 10.9 B

NB R 6.6 A WB TT/R 15.8 B

SB L 47.0 D Holly Lane NB L/T/R 32.8 C

SB TT 19.7 B SB L 27.8 C

SB R 7.4 A SB T/R 11.5 B

OVERALL 21.8 C OVERALL 16.7 B

Hess Station EB L/T/R 40.9 D EB TT 27.3 C

WB L 48.7 D EB R 11.9 B

WB T/R 9.0 A WB L 61.9 E

NB L 4.7 A WB TT 11.3 B

NB TT 2.7 A NB LL 21.7 C

NB R 4.5 A NB R 15.8 B

SB L 4.0 A OVERALL 20.0 C

SB TT/R 1.7 A

OVERALL 3.7 A

Albany Shaker Road & Wolf Road

EB LL 33.7 C

EB TT/R 9.0 A Exit 4 NB Off-Ramp EB R 28.2 D

EB R 7.1 A

WB L 23.8 C

WB T T 11.4 B

WB R 5.2 A

NB L 32.3 C

NB L/TT 30.7 C

NB R 2.4 A

OVERALL 13.5 B

* Delay provided in seconds per vehicle.

L=Left, T=Through, R=Right, L/T=shared Left/Through, T/R=shared Through/Right

Wolf Road

Albany Shaker Road

Exit 4 NB Off-Ramp & Wolf Road

Albany Shaker Road

Unsignalized Intersections

Intersection/Approach Delay * LOS

Wolf Road

Albany Shaker Road

Albany Shaker Road

New Exit 4 Ramps

Metro Park Drive & Wolf Road

Watervliet Shaker Road

Metro Park Drive

Exit 5 NB Off-Ramp

Wolf Road

New Exit 4 Ramps & Albany Shaker Road

Sand Creek Road

Exit 5 SB Ramps & Watervliet Shaker Road

Wolf Road

Exit 5 SB Off-Ramp

Wolf Road

Exit 5 NB Ramps & Watervliet Shaker Road

Watervliet Shaker Road

Central Avenue

Old Wolf Road

Wolf Road

Sand Creek Road & Wolf Road

Sand Creek Road

Delay * LOS

Central Avenue & Wolf Road Albany Shaker Road & Old Wolf Road

Central Avenue Albany Shaker Road

Intersection/Approach Delay * LOS Intersection/Approach

Exhibit F.10.2.2.1-5
VISSIM Analysis Results

Intersection Level of Service
2036 (ETC+20) Flyover Alternative AM

Signalized Intersections Signalized Intersections



EB LL 59.0 E EB L 23.6 C

EB TT 21.3 C EB TT 9.1 A

WB TTT 58.9 E Albany Shaker Road WB TT/R 8.4 A

WB R 33.3 C SB LL 52.6 D

Exit 2 NB Off-Ramp NB TTT 58.3 E SB R 26.6 C

SB LL 67.5 E OVERALL 19.1 B

SB RR 36.3 D

OVERALL 46.9 D Watervliet Shaker Road EB L/TT/R 64.2 E

Watervliet Shaker Road WB LT 29.3 C

EB L 142.2 F SB L 40.2 D

EB T 130.9 F SB T/R 8.7 A

EB R 81.3 F Sherwood Drive SB L/T/R 49.1 D

WB L 189.1 F OVERALL 43.6 D

WB T 206.9 F

WB R 118.5 F EB L 34.7 C

NB L 70.0 E EB T/R 12.2 B

NB TT 37.8 D WB L 18.3 B

NB R 15.9 B WB TT/R 23.6 C

SB L 81.2 F Holly Lane NB L/T/R 45.4 D

SB TT 50.5 D SB L 36.0 D

SB R 37.1 D SB T/R 14.2 B

OVERALL 83.1 F OVERALL 25.0 C

Hess Station EB L/T/R 37.1 D EB TT 36.4 D

WB L 45.1 D EB R 10.6 B

WB T/R 19.8 B WB L 73.1 E

NB L 9.2 A WB TT 13.5 B

NB TT 7.5 A NB LL 27.0 C

NB R 5.8 A NB R 14.0 B

SB L 10.0 A OVERALL 22.7 C

SB TT/R 4.0 A

OVERALL 9.1 A

Albany Shaker Road & Wolf Road

EB LL 52.0 D

EB TT/R 12.1 B Exit 4 NB Off-Ramp EB R 6.0 A

EB R 6.1 A

WB L 25.6 C

WB T T 20.7 C

WB R 17.6 B

NB L 33.9 C

NB L/TT 46.0 D

NB R 3.7 A

OVERALL 24.2 C

* Delay provided in seconds per vehicle.

L=Left, T=Through, R=Right, L/T=shared Left/Through, T/R=shared Through/Right

Wolf Road

Albany Shaker Road

Exit 4 NB Off-Ramp & Wolf Road

Albany Shaker Road

Unsignalized Intersections

Intersection/Approach Delay * LOS

Wolf Road

Albany Shaker Road

Albany Shaker Road

New Exit 4 Ramps

Metro Park Drive & Wolf Road

Watervliet Shaker Road

Metro Park Drive

Exit 5 NB Off-Ramp

Wolf Road

New Exit 4 Ramps & Albany Shaker Road

Sand Creek Road

Exit 5 SB Ramps & Watervliet Shaker Road

Wolf Road

Exit 5 SB Off-Ramp

Wolf Road

Exit 5 NB Ramps & Watervliet Shaker Road

Watervliet Shaker Road

Central Avenue

Old Wolf Road

Wolf Road

Sand Creek Road & Wolf Road

Sand Creek Road

Delay * LOS

Central Avenue & Wolf Road Albany Shaker Road & Old Wolf Road

Central Avenue Albany Shaker Road

Intersection/Approach Delay * LOS Intersection/Approach

Exhibit F.10.2.2.1-6
VISSIM Analysis Results

Intersection Level of Service
2036 (ETC+20) Flyover Alternative PM

Signalized Intersections Signalized Intersections



Albany Shaker Road & Wolf Road

EB LL 49.2 D EB TT 28.0 C

EB TT/R 9.2 A EB R 7.4 A

EB R 8.3 A WB L 78.4 E

WB L 24.9 C WB TT 9.7 A

WB T T 11.8 B NB LL 21.3 C

WB R 5.5 A NB R 16.5 B

NB L 31.4 C OVERALL 20.2 C

NB L/TT 30.0 C

NB R 2.6 A

OVERALL 14.5 B

EB L 20.2 C Exit 4 NB Off-Ramp EB R 81.9 F

EB TT 14.9 B

Albany Shaker Road WB TT/R 14.1 B

SB LL 32.1 C

SB R 24.1 C

OVERALL 18.3 B

* Delay provided in seconds per vehicle.

L=Left, T=Through, R=Right, L/T=shared Left/Through, T/R=shared Through/Right

Delay * LOS

Albany Shaker Road

Albany Shaker Road

New Exit 4 Ramps

New Exit 4 Ramps & Albany Shaker Road

Old Wolf Road

Delay * LOS

Albany Shaker Road & Old Wolf Road

Albany Shaker Road

Intersection/Approach Delay * LOS Intersection/Approach

Wolf Road

Albany Shaker Road

Exit 4 NB Off-Ramp & Wolf Road

Albany Shaker Road

Unsignalized Intersections

Intersection/Approach

Exhibit F.10.2.2.1-7
VISSIM Analysis Results

Intersection Level of Service
2046 (ETC+30) Flyover Alternative AM

Signalized Intersections Signalized Intersections



Albany Shaker Road & Wolf Road

EB LL 82.5 F EB TT 39.5 D

EB TT/R 12.6 B EB R 11.3 B

EB R 6.8 A WB L 78.2 E

WB L 31.8 C WB TT 12.5 B

WB T T 26.0 C NB LL 32.0 C

WB R 32.6 C NB R 24.6 C

NB L 30.4 C OVERALL 26.5 C

NB L/TT 53.1 D

NB R 3.3 A

OVERALL 31.0 C

EB L 24.8 C Exit 4 NB Off-Ramp EB R 7.4 A

EB TT 12.0 B

Albany Shaker Road WB TT/R 7.4 A

SB LL 48.5 D

SB R 26.5 C

OVERALL 19.2 B

* Delay provided in seconds per vehicle.

L=Left, T=Through, R=Right, L/T=shared Left/Through, T/R=shared Through/Right

Delay * LOS

Albany Shaker Road

Albany Shaker Road

New Exit 4 Ramps

New Exit 4 Ramps & Albany Shaker Road

Old Wolf Road

Delay * LOS

Albany Shaker Road & Old Wolf Road

Albany Shaker Road

Intersection/Approach Delay * LOS Intersection/Approach

Wolf Road

Albany Shaker Road

Exit 4 NB Off-Ramp & Wolf Road

Albany Shaker Road

Unsignalized Intersections

Intersection/Approach

Exhibit F.10.2.2.1-8
VISSIM Analysis Results

Intersection Level of Service
2046 (ETC+30) Flyover Alternative PM

Signalized Intersections Signalized Intersections
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10.2.2.2 Freeway Level of Service
Freeway analyses for I-87 were conducted in accordance with the Highway Capacity Manual (HCM2000)
using HCS+.  The analyses were conducted for the freeway segments between Exits 2 and 4, Exits 4 and
5, Exits 5 and 6, on the segments on the bridge over Albany-Shaker Road and on the segments under
the proposed Flyover ramps.  Ramp junctions were evaluated at Exits 2, 4 and 5.  Weave areas were
evaluated at Exit 2.  All of these analyses were conducted for Existing, ETC, ETC+10 and ETC+20.  The
freeway segments over Albany-Shaker Road under the Flyover ramp were also evaluated for ETC+30.

The results of the AM and PM peak hour Flyover Alternative freeway analyses are summarized in Exhibits
F.10.2.2.2-1 and F.10.2.2.2-2.

Exhibit F.10.2.2.2-1
Freeway Level of Service

Flyover Alternative
AM Peak Hour

Direction Segment/Junction
ETC (2016) ETC+10 (2026) ETC+20 (2036) ETC+30 (2046)

Density
pc/mi/ln LOS Density

pc/mi/ln LOS Density
pc/mi/ln LOS Density

pc/mi/ln LOS

FREEWAY SEGMENTS

NB

Exit 2W on to Exit 4 off 21.2 C 21.9 C 22.9 C - -
Exit 4 off to Exit 4 off 16.0 B 15.7 B 16.0 B 16.0 B
Exit 4 off to Exit 4 on 14.4 B 14.4 B 14.7 B 14.4 B
Exit 4 on to Exit 5 off 13.2 B 13.5 B 13.7 B - -
Exit 5 on to Exit 6 off 12.5 B 12.8 B 13.0 B - -

SB

Exit 6 on to Exit 5 off 29.4 D 29.9 D 30.1 D - -
Exit 5 on to Exit 4 off 35.0 D 37.7 E 40.4 E 40.4 E
Exit 4 off to Exit 4 on 31.0 D 32.4 D 33.4 D 33.4 D
Exit 4 on to Exit 2W off 35.4 E 35.8 E 36.2 E - -

RAMP JUNCTIONS

NB
Exit 2W on-ramp 18.0 B 18.6 B 19.5 B - -
Exit 4 off-ramp to ASR 20.3 C 21.1 C 22.3 C - -
Exit 4 off-ramp to Wolf 17.5 B 17.2 B 17.5 B - -

SB

Exit 5 on-ramp 26.1 C 27.8 C 29.5 D - -
Exit 4 off-ramp 26.3 C 27.7 C 28.9 D - -
Exit 4 on-ramp 27.1 C 28.5 D 29.6 D - -
Exit 2W off-ramp 33.6 D 33.8 D 34.1 D - -

WEAVE AREAS

NB Exit 2E on-ramp to Exit
2W off-ramp 21.8 C 22.7 C 23.9 C - -

SB Exit 2W on-ramp to Exit
2E off-ramp 32.4 D 33.1 D 33.8 D - -
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Exhibit F.10.2.2.2-2
Freeway Level of Service

Flyover Alternative
PM Peak Hour

Direction Segment/Junction
ETC (2016) ETC+10 (2026) ETC+20 (2036) ETC+30 (2046)

Density
pc/mi/ln LOS Density

pc/mi/ln LOS Density
pc/mi/ln LOS Density

pc/mi/ln LOS

FREEWAY SEGMENTS

NB

Exit 2W on to Exit 4 off 40.8 E 42.2 E 43.0 E - -
Exit 4 off to Exit 4 off 30.8 D 31.1 D 30.8 D 29.7 D
Exit 4 off to Exit 4 on 30.1 D 30.4 D 30.1 D 29.0 D
Exit 4 on to Exit 5 off 30.9 D 31.2 D 31.2 D - -
Exit 5 on to Exit 6 off 32.3 D 32.4 D 32.5 D - -

SB

Exit 6 on to Exit 5 off 17.2 B 17.9 B 18.6 C - -
Exit 5 on to Exit 4 off 23.9 C 24.8 C 25.5 C 25.5 C
Exit 4 off to Exit 4 on 19.3 C 19.9 C 19.9 C 19.6 C
Exit 4 on to Exit 2W off 25.5 C 26.1 D 27.1 D - -

RAMP JUNCTIONS

NB
Exit 2W on-ramp 31.9 D 32.3 D 32.4 D - -
Exit 4 off-ramp to ASR 33.0 D 33.6 D 34.0 D - -
Exit 4 off-ramp to Wolf 29.3 D 29.6 D 29.3 D - -

SB

Exit 5 on-ramp 18.5 B 19.3 B 20.1 C - -
Exit 4 off-ramp 18.8 B 19.7 B 20.4 C - -
Exit 4 on-ramp 20.7 C 21.4 C 21.6 C - -
Exit 2W off-ramp 26.3 C 26.8 C 27.6 C - -

WEAVE AREAS

NB Exit 2E on-ramp to Exit
2W off-ramp 39.6 E 41.1 E 41.8 E - -

SB Exit 2W on-ramp to Exit
2E off-ramp 26.7 C 26.5 C 29.2 D - -

During the AM peak hour, the following locations operate at LOS E under the ETC+20 condition in the
southbound direction:

· Freeway Segments
o Exit 5 on to Exit 4 off
o Exit 4 on to Exit 2W off

During the PM peak hour, the following locations operate at LOS E under the ETC+20 condition in the
northbound direction:

· Freeway Segments
o Exit 2W on to Exit 4 off

· Weave Areas
o Exit 2E on to Exit 2W off

The operations for some of these locations are a change from a LOS D in the No-Build condition.  The
southbound freeway segments from Exit 5 to Exit 4 and Exit 4 to Exit 2W were approaching the LOS E
threshold under the No-Build conditions and slightly higher volume for the Flyover Alternative pushed
them over the LOS E threshold (>35 pc/m/l).  The new ramp configuration and removal of the C-D Road
is the primary reason for the increase in traffic volume between Exits 5 and 4.  The segment from Exit 4 to
Exit 2W was exactly at the threshold for No-Build ETC+20 AM and adds only 150 additional vehicles for
the Flyover Alternative.
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10.3 Travel Time
Travel time on the network roadways was evaluated from the VISSIM models for the future No-Build and
Build alternative conditions.  The 2036 (ETC+20) travel time comparisons are presented in Exhibits
3.3.1.5 a and 3.3.1.5 b.  These routes represent the major routes that measure whether the alternatives
meets one of the key needs of the project: access improvements between I-87, Wolf Road and the
Albany International Airport.

Exhibit 3.3.1.5 a
Travel Time Estimates

2036 (ETC+20) Build Alternatives
AM Peak Hour

Roadway: Segment No-Build
(m:ss)

Diamond
(m:ss)

Flyover
(m:ss)

Northbound
I-87: Sand Creek Overpass to Airport 6:05 4:23 3:41
I-87: Sand Creek Overpass to Exit 6 Off-Ramp 3:55 3:55 3:56

Southbound
I-87: Exit 6 On-Ramp to Airport 7:03 6:10 4:59
I-87: Exit 6 On-Ramp to Wolf Road (Metro Park) 6:53 4:33 5:19
I-87: Exit 6 On-Ramp to Sand Creek Overpass 3:37 3:40 3:35
m:ss = minutes:seconds

Exhibit 3.3.1.5 b
Travel Time Estimates

2036 (ETC+20) Build Alternatives
PM Peak Hour

Roadway: Segment No-Build
(m:ss)

Diamond
(m:ss)

Flyover
(m:ss)

Northbound
I-87: Sand Creek Overpass to Airport 7:37 4:40 3:52
I-87: Sand Creek Overpass to Exit 6 Off-Ramp 4:36 4:38 4:33

Southbound
I-87: Exit 6 On-Ramp to Airport 5:57 6:37 5:09
I-87: Exit 6 On-Ramp to Wolf Road (Metro Park) 6:05 4:49 5:23
I-87: Exit 6 On-Ramp to Sand Creek Overpass 3:46 3:43 3:41
m:ss = minutes:seconds

The Diamond Alternative reduces the expected travel time for major routes by 20% when compared to
the No-Build Alternative.  In the southbound direction during the AM peak hour, the travel time to the
airport is reduced from 7:03 to 6:10 (0:53 reduction) and the travel time to Metro Park Road is reduced
from 6:53 to 4:33 (2:20 reduction).  In the northbound direction during the PM peak hour, the travel time to
airport is reduced from 7:37 to 4:40 (2:57 reduction). However, the travel time to the airport in the
southbound direction during the PM peak hour is estimated to be greater than the No-Build Alternative.
This is a result of the longer distance a vehicle must travel to reach the Exit 4 southbound off-ramp and
then to Albany-Shaker Road.

The Flyover Alternative reduces the expected travel time for major routes by 25% when compared to the
No-Build Alternative.  In the southbound direction during the AM peak hour, the travel time to the airport is
reduced from 7:03 to 4:59 (2:07 reduction) and the travel time to Metro Park Road is reduced from 6:53 to
5:19 (1:34 reduction).  In the northbound direction during the PM peak hour, the travel time to the airport
is reduced from 7:37 to 3:52 (3:45 reduction).
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For both alternatives, the northbound and southbound through travel times (between Sand Creek Road
Overpass and Exit 6 ramps) on I-87 are approximately the same as No-Build.  As a result, it is not
anticipated that the Build Alternatives will increase delay for through vehicles on I-87.

Overall, the Flyover Alternative provides the most reductions in travel time when compared to the No-
Build condition.

10.4 Network Delay and Distance Traveled
Network-wide measures of effectiveness (MOE’s) were gathered from the VISSIM models to compare the
Build alternatives.  Vehicle hours of delay (VHD) and vehicle miles traveled (VMT) are both presented in
Exhibit 3.3.1.7 y.

Exhibit 3.3.1.7 y
Network Measures of Effectiveness

2036 (ETC+20) Design Year

No-Build Diamond Flyover

AM Peak Hour
Vehicle Hours of Delay 274 219 195
Vehicle Miles Traveled 55,940 56,530 57,480

PM Peak Hour
Vehicle Hours of Delay 785 402 372
Vehicle Miles Traveled 63,480 70,450 66,140

As shown, the Build alternatives dramatically reduce the VHD during the PM peak hour, with the Flyover
Alternative providing slightly better VHD improvements than the Diamond Alternative.  For the Diamond
Alternative, the VHD decreases by 20% for the AM Peak Hour and 49% for the PM Peak Hour.  For the
Flyover Alternative, the VHD decreases by 29% for the AM Peak Hour, and 53% for the PM Peak Hour.
The VMT increases for both of the Build alternatives compared to the No-Build condition because they
both have greater volume demand than the No-Build condition (i.e. more volume is diverted to the
improved interchange).  So although the distance that some vehicles travel within the network is reduced
due to the Build alternative geometry, the increased number of vehicles in turn causes increased VMT.

10.5 Ramp Queues

The ETC+20 design year 95th percentile queues for the I-87 off-ramps at Exits 4, 5, and 6 were
determined using Synchro 7. Exhibit 3.3.1.7 z below provides a summary of the ETC+20 design year
queues; the No-Build queues are provided for comparison purposes.
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Exhibit 3.3.1.7 z
95th Percentile Queues - ETC+20 Design Year

No-Build & Diamond Alternative

Approach mvmt No-Build
AM

Diamond
AM

No-Build
PM

Diamond
PM

Exit 4 Ramps

Exit 4 NB Off-Ramp L 310* 159 380 266
R 137 103 123 41

Exit 4 SB Off-Ramp
LR 878 - 551 -
L - 257 - 482
R - 154 - 471

Exit 5 Ramps

Exit 5 NB Off-Ramp L 157 161 418 408
TR 59 22 0 0

Exit 5 SB Off-Ramp L 395 767 410 740
TR 223 494 336 249

Exit 6 Ramps

Exit 6 NB Off-Ramp L 350 336 237 190
R 50 36 50 21

Exit 6 SB Off-Ramp L 174 147 216 219
R 494 540 661 593

* All 95th Percentile Queues shown in feet.

As shown, all of the Diamond Alternative queues are estimated to be approximately the same or less than
the No-Build queues with the exception of the Exit 5 southbound off-ramp.  The Exit 5 southbound left-
turn movement for both peak periods and the through/right turn movement during the AM peak hour are
estimated to have longer queues than the No-Build Alternative.   The longer queues at this off-ramp are a
result of the elimination of the C-D Road to Old Wolf Road, and the resulting redistribution of volumes in
the area.  However, it is estimated that the queues for these movements will not extend back to the I-87
mainline.

It is also noted that existing queue observations show that the Exit 4 SB off-ramp often backs to the I-87
mainline during the AM peak hour.  The extent of that queue is not captured in the No-Build Synchro
results shown since it is a cumulative result of the southbound queue on Old Wolf Road at Albany-Shaker
Road backing to the intersection with the Exit 4 SB off-ramp.  Since the C-D Road is eliminated with the
Diamond Alternative, this queuing condition is also eliminated.

The ETC+20 design year 95th percentile queues for the I-87 off-ramps at Exits 4, 5, and 6 were
determined using Synchro 7. Exhibit 3.3.1.7 aa below provides a summary of the ETC+20 design year
queues; the No-Build queues are provided for comparison purposes.
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Exhibit 3.3.1.7 aa
95th Percentile Queues - ETC+20 Design Year

No-Build & Flyover Alternative

Approach mvmt No-Build
AM

Flyover
AM

No-Build
PM

Flyover
PM

Exit 4 Ramps

Exit 4 NB Off-Ramp to Wolf Rd L 310* - 380 -
R 137 57 123 21

Exit 4 SB Off-Ramp to Old Wolf Rd LR 878 - 551 -

Exit 4 Off-Ramp to ASR L - 367 - 728
R - 534 - 518

Exit 5 Ramps

Exit 5 NB Off-Ramp L 157 156 418 493
TR 59 21 0 0

Exit 5 SB Off-Ramp L 395 385 410 610
TR 223 276 336 231

Exit 6 Ramps

Exit 6 NB Off-Ramp L 350 380 237 189
R 50 53 50 14

Exit 6 SB Off-Ramp L 174 201 216 229
R 494 554 661 615

* All 95th Percentile Queues shown in feet.

For the Flyover Alternative, all of the Build Alternative queues are estimated to be approximately the
same or less than the No-Build queues with the exception of the Exit 4 off-ramp to Albany-Shaker Road
and the Exit 5 southbound left-turn movement during the PM peak hour.  It is estimated that the Exit 4 off-
ramp to Albany-Shaker Road queue will be longer than No-Build due to the combination of the
northbound off-ramp left-turn volume and the southbound off-ramp volume at the new intersection.
However, the queue is not estimated to extend back to the I-87 mainline.  As with the Diamond
Alternative, the Exit 5 SB off-ramp queue is estimated to be longer than the No-Build Alternative due to
the elimination of the C-D road, and the resulting redistribution of volume.  It is not estimated that the
southbound queue will extend back to the I-87 mainline in this alternative.

Like the Diamond Alternative, since the C-D Road is eliminated with the Flyover Alternative, the existing
queuing condition of the Exit 4 SB off-ramp to the I-87 mainline is eliminated.
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11.0 Safety Considerations, Accident History and Analysis
NYSDOT Region 1 conducted an accident history investigation for the project study area.  The accident
data covered a three year period from January 1, 2007 to December 31, 2009 and covered the project
study area on I-87, Wolf Road, Watervliet-Shaker Road, Albany-Shaker Road and Old Wolf Road.  They
provided an updated set of data that included an additional three months of data and included a signal
study that was conducted at the intersection of Albany-Shaker Road & Old Wolf Road/I-87 SB on-ramp.
The memos, accident records and collision diagrams are included in Attachment F.

The current High Accident Location (HAL) period is from November 1, 2007 to October 31, 2009.  There
were no HALs on the section of I-87 studied from RM 2016 (Colonie Town Line) to RM 2042 (just north of
the Exit 5 northbound on ramp).  Wolf Road (NY 910B) was a Priority Investigation Location (PIL) from
RM 1010 (Computer Drive) to RM 1015 (just south of Marcus Boulevard) and from RM 1016 (Marcus
Boulevard) to 1019 (Albany-Shaker Road).  Watervliet-Shaker Road (NY 155) was a Safety Deficient
Location (SDL) from RM 3058 (Sherwood Drive) to RM 3060 (Old Niskayuna Road).

I-87 is a six lane divided Urban Principal Arterial Interstate highway with full control of access.  There
were 303 total accidents on this segment of I-87 during the study period.  The accident rate was 0.87
accidents per million vehicle miles (acc/mvm) which is less than the expected accident rate of 1.10
acc/mvm for similar highways statewide.  There was one fatality and no accidents involving pedestrians or
bicyclists.

Wolf Road is a four lane divided Urban Principal Arterial highway with free access.  There were 52
accidents in the first section studied (RM 1010 to 1015) during the January 1, 2007 to March 31, 2010
study period.  The accident rate was 2.41 acc/mvm which is less than the expected accident rate of 3.59
acc/mvm for similar highways statewide.  There was one accident involving a pedestrian and no
accidents involving bicyclists.

There were 132 accidents in the second section of Wolf Road studied (RM 1016 to 1019) and the
accident rate was 9.46 acc/mvm which is greater than the expected accident rate of 3.59 acc/mvm for
similar highways statewide.  There were no accidents involving pedestrians or bicyclists.

Watervliet-Shaker Road is a four lane undivided Urban Minor Arterials highway with free access.  There
were 46 accidents on the SDL section (RM 3058 to 3061 (Feiden Lane)) evaluated during the period
January 1, 2007 to September 30, 2010.  The accident rate of 8.79 acc/mvm is greater than the expected
accident rate of 4.27 acc/mvm for similar highways statewide.  There were no accidents involving
pedestrians or bicyclists.

Albany-Shaker Road (CR 151) carries NY Touring Route 155.  There were 55 accidents on the section
studied, and the accident rate was 1.98 acc/mvm. This rate cannot be compared to the statewide average
as it is not a state route.  There were no accidents involving pedestrians or bicyclists.

Old Wolf Road (CR 153) also carries NY Touring Route 155.  There were 55 accidents on the section
studied, and the accident rate was 5.11 acc/mvm.  This rate cannot be compared to the statewide
average as it is not a state route.  There were no accidents involving pedestrians and one involving a
bicyclist.

The majority of accidents on all the roadways reviewed in the study occurred during the peak hours and
are congestion related.

A summary crash severity for the project area is provided in Exhibit 2.3.1.8 a and a summary of accident
type for the project area intersections is provided in Exhibit 2.3.1.8 b.
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Exhibit 2.3.1.8 a
Crash Severity

Jan 1, 2007 to Dec 31, 2009

Facility Type Non-
Reportable

Property
Damage

Only
Personal

Injury Fatality

Non-freeway 0% 62% 38% 0%
Freeway 22% 53% 25%  0%*
* There was one fatality reported during the studied period.

Exhibit 2.3.1.8 b
Crash Types:  Intersections
Jan 1, 2007 to Dec 31, 2009

Link Head
On

Right
Angle

Rear
End

Left
Turn

Fixed
Object

Over
take

Side
swipe

Ped/
Bike Backing Total

Wolf Road & Metro Park
Road 1 3 3 2 0 2 0 0 0 11

Wolf  Road  &  I-87  Exit  4
NB off-ramp 0 0 9 0 0 3 0 0 0 12

Wolf Road & Albany-
Shaker Road 0 10 42 27 0 6 0 0 0 85

Albany-Shaker Road &
Old Wolf Road/I-87 Exit 4
SB on-ramp

0 1 11 5 1 1 2 0 0 21

Old Wolf Road & I-87 Exit
4 SB off-ramp 0 0 33 0 1 0 0 0 0 34

Watervliet-Shaker Road &
I-87 Exit 5 NB ramps 0 1 2 4 2 0 0 0 0 9

Watervliet-Shaker Road &
I-87 Exit 5 SB ramps 0 2 6 4 0 1 0 1 1 15

Total 1 17 106 42 4 13 2 1 1 187

The accident rates for intersections are expressed as accidents per million entering vehicles (ACC/MEV)
and accident rates for roadway links are expressed as accidents per million vehicle miles (ACC/MVM).
For intersections on or including State facilities, the statewide average accident rate for similar facilities is
provided for comparison purposes.  Accident rates for the project area intersections are summarized in
Exhibit 2.3.1.8 c.
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Exhibit 2.3.1.8 c
Intersection Accident Rates

Intersection Accident Rate
ACC/MEV

Statewide
Average

ACC/MEV

Wolf Road & Metro Park Road 0.27 0.15

Wolf Road & I-87 Exit 4 NB off-ramp 0.33 0.11

Wolf Road & Albany-Shaker Road 1.54 0.11

Albany-Shaker Road & Old Wolf Road/I-87 Exit 4 SB on-ramp 0.46 0.11

Old Wolf Road & I-87 Exit 4 SB off-ramp 1.77 0.19

Watervliet-Shaker Road & I-87 Exit 5 NB ramps 0.35 0.15

Watervliet-Shaker Road & I-87 Exit 5 SB ramps 0.66 0.15

As summarized in Exhibit 2.3.1.8 c, all of the studied intersections exceed statewide averages for similar
facilities.  Locations that particularly stand out as greatly exceeding the statewide average are Wolf Road
& Albany-Shaker Road and Old Wolf Road & I-87 Exit 4 SB off-ramp.  The predominant accident types at
Wolf Road & Albany-Shaker Road were rear end and left-turn.  At Old Wolf Road & I-87 Exit 4 SB off-
ramp, all but one of the reported accidents were rear ends.  A high occurrence of rear end accidents
typically correlates to traffic congestion where vehicles are in stop-and-go traffic and/or reaching the end
of forming queues.

The dismissed Upgrade Alternative did not address many of the crash patterns in the study area since the
alternative only included adding additional capacity at the existing intersections and is not estimated to
divert traffic to other routes.  The existing C-D road between Watervliet-Shaker Road and Old Wolf Road,
which also serves the Exit 4 southbound off-ramp and Exit 5 southbound on-ramp, is maintained with the
Upgrade Alternative.  In addition to the 34 accidents at the intersection with Old Wolf Road & I-87 SB off-
ramp, another 14 accidents occurred on the C-D road during the studied period.  Traffic routinely backs
up on the C-D road to the Exit 4 southbound off-ramp.  While it would be anticipated that the number of
accidents would be reduced due to less congestion under the alternative, the geometric conditions in this
area would remain the same.

The Flyover and Diamond Alternatives both remove the C-D road and the existing Exit 4 and 5 ramp
configuration, therefore eliminating those accidents and resulting in an accident cost savings of $584,000
per year ($11,680,000 over 20 years).  The traffic volumes at the Wolf Road & Albany-Shaker Road
intersection are also reduced under these alternatives which will improve operations and safety.  The
Diamond Alternative removes the Exit 4 northbound on-ramp and reduces the peak hour volumes at this
intersection by 42 percent.  The Flyover Alternative reduces the peak hour volumes at this intersection by
35 percent.

The Flyover and Diamond Alternatives will also improve safety at the intersections with Albany-Shaker
Road & Old Wolf Road/I-87 Exit 4 southbound on-ramp and Wolf Road & I-87 Exit 4 northbound off-ramp.
The Flyover Alternative eliminates the I-87 Exit 4 southbound on-ramp at the existing intersection and
modifies the I-87 Exit 4 northbound off-ramp to be unsignalized with right-turns onto Wolf Road
southbound only.  The Diamond Alternative eliminates the I-87 Exit 4 southbound on-ramp and the I-87
Exit 4 northbound off-ramp at their existing intersections.  These modifications reduce volume and
congestion.
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ATTACHMENT B 
TRAFFIC COUNT DATA 

  





































































































































































































































 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ATTACHMENT C 
MICROSIMULATION CALIBRATION GUIDELINES 

  





Calibration Criteria
Criteria and Measures Calibration Acceptance Targets
Hourly Flows, Model Versus Observed

Individual Link Flows
Within 15%, for 700 veh/h  < Flow < 2700 veh/h >85% of cases
Within 100 veh/h, for Flow < 700 veh/h >85% of cases
Within 400 veh/h, for Flow > 2700 veh/h

Sum of All Link Flows

GEH Statistic < 5 for Individual Link Flows

GEH Statistic for Sum of All Link Flows

Travel Times, Model Versus Observed

>85% of cases

Within 5% of sum of all link counts

>85% of cases

GEH < 4 for sum of all link counts

Journey Times, Network
Within 15% (or 1 min, if higher)

Visual Audits
Individual Link Speeds

Visually Acceptable Speed-Flow
Relationship

Bottlenecks
Visually Acceptable Queuing

>85% of cases

To analyst’s satisfaction

To analyst’s satisfaction

Source: Traffic Analysis Toolbox Volume III: Guidelines for Applying Traffic Microsimulation Modeling Software,
Publication No. FHWA-HRT-04-040, Federal Highway Administration, July 2004.





 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ATTACHMENT D 
LEVEL OF SERVICE CRITERIA 

  





From the Highway Capacity Manual 2000 published by the Transportation Research Board:

Signalized Intersections

TABLE A
HCS SIGNALIZED LOS STANDARDS

LOS Control Delay per Vehicle (s/veh)
A 10 or less
B 10 – 20
C 20 - 35
D 35 – 55
E 55 - 80
F greater than 80

* s/veh = seconds per vehicle

LOS A describes operations with low control delay, up to 10 s/veh.  This LOS occurs when progression
is extremely favorable and most vehicles arrive during the green phase. Most vehicles do not stop at all.
Short cycle lengths may tend to contribute to low delay values.

LOS B describes operations with control delay greater than 10 and up to 20 s/veh. This level generally
occurs with good progression, short cycle lengths, or both. More vehicles stop than with LOS A, causing
higher levels of delay.

LOS C describes operations with control delay greater than 20 and up to 35 s/veh. These higher delays
may result from only fair progression, longer cycle lengths, or both. Individual cycle failures may begin
to appear at this level. Cycle failure occurs when a green phase does not serve queued vehicles, and
overflows occur. The number of vehicles stopping is significant at this level, though many still pass
through the intersection without stopping.

LOS D describes operations with control delay greater than 35 and up to 55 s/veh. At LOS D, the
influence of congestion becomes more noticeable.  Longer delays may result from some combination of
unfavorable progression, long cycle lengths, or high volume-to-capacity (v/c) ratios. Many vehicles stop,
and the proportion of vehicles not stopping declines. Individual cycle failures are noticeable.

LOS  E describes operations with control delay greater than 55 and up to 80 s/veh. These high delay
values generally indicate poor progression, long cycle lengths, and high v/c ratios. Individual cycle
failures are frequent.

LOS F describes operations with delay in excess of 80.0 s/veh.  This level, considered unacceptable to
most drivers, often occurs with over-saturation, that is, when arrival flow rates exceed the capacity of lane
groups. It may also occur at high v/c ratios with many individual cycle failures. Poor progression and long
cycle lengths may also contribute significantly to high delay levels. Often, vehicles do not pass through
the intersection in one signal cycle.



Unsignalized Intersection Delay

The level of service criteria for an unsignalized intersection differs from that of a signalized intersection
because of the expectation that signalized intersections encounter more traffic and therefore greater
delays. The thresholds for the levels of service of unsignalized intersections are as follows:

TABLE B
HCS UNSIGNALIZED LOS STANDARDS

LOS Control Delay per Vehicle (s/veh)
A 10 or less
B 10 – 15
C 15 - 25
D 25 – 35
E 35 - 50
F greater than 50

* s/veh = seconds per vehicle

Levels-of-service A, B, and C are considered acceptable, LOS D is generally considered marginally
acceptable during peak periods and LOS E and F are considered unacceptable.

Freeways

A basic freeway segment can be characterized by three performance measures: density in terms of
passenger cars per mile per lane, speed in terms of mean passenger-car sped and volume-to capacity (v/c)
ratio.  The measure used to provide an estimate of the LOS is density and are as follows:

TABLE C
HCS FREEWAY LOS STANDARDS

LOS Density (pc/mi/ln)
A 0 – 11
B 11 – 18
C 18 – 26
D 26 – 35
E 35 - 45
F > 45



Ramps and Ramp Junctions

TABLE D
HCS MERGE AND DIVERGE AREA LOS STANDARDS

LOS Density (pc/mi/ln)
A 10 or less
B 10 – 20
C 20 - 28
D 28 – 35
E Greater than 35
F Demand exceeds capacity

LOS in merge (and diverge) influence areas is determined by density for all cases of stable operation,
represented  by  LOS  A  through  E.   LOS  F  exists  when  the  total  flow  departing  from  the  merge  area
exceeds the capacity of the downstream freeway segment.

LOS A represents unrestricted operations.  Density is low enough to permit smooth merging and
diverging, with virtually no turbulence in the traffic stream.

LOS B, merging and diverging maneuvers become noticeable to through drivers, and minimal turbulence
occurs.  Merging drivers must adjust speeds to accomplish smooth transitions from the acceleration lane
to the freeway.

LOS C, speed within the influence area begins to decline as turbulence levels become noticeable.  Both
ramp and freeway vehicles begin to adjust their speeds to accomplish smooth transitions.

LOS D, turbulence levels in the influence area become intrusive, and virtually all vehicles slow to
accommodate merging and diverging.  Some ramp queues may form at heavily used on-ramps, but
freeway operations remains stable.

LOS E represents conditions approaching capacity.

Weaving Segments

A single LOS is used to characterize total flow in the weaving segment, although it is recognized that in
some situations (particularly in cases of constrained operations) nonweaving vehicles may achieve higher-
quality operations than weaving vehicles.

TABLE E
HCS WEAVE LOS STANDARDS

LOS Density (pc/mi/ln)
A 10 or less
B 10 – 20
C 20 - 28
D 28 – 35
E 35 – 43
F Greater than 43
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Northbound I-87
Agency or Company CHA Junction Exit 2W On-Ramp
Date Performed 9/08/2011 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2009 Existing
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1100   ft

Vu = 690  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown =   ft

VD =  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2650 0.92 Level 2 0 0.990 1.00 2909
 Ramp 340 0.92 Level 2 0 0.990 1.00 373
 UpStream 690 0.92 Level 2 0 0.990 1.00 757
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 769.55   (Equation 25-2 or 25-3)
PFM = 0.601   using Equation  (Exhibit 25-5)
V12 = 1749   pc/h

V3 or Vav34
1160   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 25-8 or 25-9)
PFD =   using Equation (Exhibit 25-12)
V12 =   pc/h
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 3282  Exhibit 25-7 No

VF Exhibit 25-14
VFO = VF - VR Exhibit 25-14

VR Exhibit 25-3

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 2122  Exhibit 25-7 4600:All No V12 Exhibit 25-14
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 16.5 (pc/mi/ln)
LOS = B (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 25-4)

Speed Determination Speed Determination
MS = 0.286 (Exibit 25-19)
SR= 52.0 mph (Exhibit 25-19)
S0= 53.6 mph (Exhibit 25-19)
S = 52.6 mph (Exhibit 25-14)

Ds = (Exhibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Northbound I-87
Agency or Company CHA Junction Exit 4 NB Off
Date Performed 9/08/2011 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2009 Existing
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 2660   ft

VD = 550  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3000 0.92 Level 2 0 0.990 1.00 3293
 Ramp 810 0.82 Level 2 0 0.990 1.00 998
 UpStream
 DownStream 550 0.92 Level 2 0 0.990 1.00 604

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 25-8 or 25-9)
PFD = 0.632   using Equation (Exhibit 25-12)
V12 = 2448  pc/h
V3 or Vav34 845  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 3293 Exhibit 25-14 6780 No
VFO = VF - VR 2295 Exhibit 25-14 6780 No

VR 998 Exhibit 25-3 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 2448 Exhibit 25-14 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 22.2 (pc/mi/ln)
LOS = C (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.453 (Exhibit 25-19)
SR= 49.7 mph (Exhibit 25-19)
S0= 61.4 mph (Exhibit 25-19)
S = 52.2 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Northbound I-87
Agency or Company CHA Junction Exit 4 NB On-Ramp
Date Performed 9/08/2011 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2009 Existing
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 3500   ft

VD = 440  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2200 0.92 Level 2 0 0.990 1.00 2415
 Ramp 550 0.92 Level 2 0 0.990 1.00 604
 UpStream
 DownStream 440 0.96 Level 2 0 0.990 1.00 463

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 2248.66   (Equation 25-2 or 25-3)
PFM = 0.603   using Equation  (Exhibit 25-5)
V12 = 1456   pc/h
V3 or Vav34 959   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 25-8 or 25-9)
PFD =   using Equation (Exhibit 25-12)
V12 =   pc/h
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 3019  Exhibit 25-7 No

VF Exhibit 25-14
VFO = VF - VR Exhibit 25-14

VR Exhibit 25-3

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 2060  Exhibit 25-7 4600:All No V12 Exhibit 25-14
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 15.6 (pc/mi/ln)
LOS = B (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 25-4)

Speed Determination Speed Determination
MS = 0.280 (Exibit 25-19)
SR= 52.1 mph (Exhibit 25-19)
S0= 54.3 mph (Exhibit 25-19)
S = 52.8 mph (Exhibit 25-14)

Ds = (Exhibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Northbound I-87
Agency or Company CHA Junction Exit 5 NB Off
Date Performed 9/08/2011 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2009 Existing
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 3500   ft

Vu = 550  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown =   ft

VD =  veh/h
   S FF =   56.0 mph SFR =  35.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2700 0.92 Level 2 0 0.990 1.00 2964
 Ramp 440 0.96 Level 2 0 0.990 1.00 463
 UpStream 550 0.92 Level 2 0 0.990 1.00 604
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ = 5808.59  (Equation 25-8 or 25-9)
PFD = 0.706   using Equation (Exhibit 25-12)
V12 = 2228  pc/h
V3 or Vav34 736  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 2964 Exhibit 25-14 6780 No
VFO = VF - VR 2501 Exhibit 25-14 6780 No

VR 463 Exhibit 25-3 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 2228 Exhibit 25-14 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 21.2 (pc/mi/ln)
LOS = C (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.470 (Exhibit 25-19)
SR= 49.4 mph (Exhibit 25-19)
S0= 61.4 mph (Exhibit 25-19)
S = 51.9 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound
Agency or Company CHA Junction Exit 2W Off
Date Performed 9/08/2011 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2009 Existing
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 1300   ft

VD = 310  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5150 0.92 Level 2 0 0.990 1.00 5654
 Ramp 890 0.92 Level 2 0 0.990 1.00 977
 UpStream
 DownStream 310 0.92 Level 2 0 0.990 1.00 340

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 25-8 or 25-9)
PFD = 0.574   using Equation (Exhibit 25-12)
V12 = 3660  pc/h
V3 or Vav34 1994  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 5654 Exhibit 25-14 6780 No
VFO = VF - VR 4677 Exhibit 25-14 6780 No

VR 977 Exhibit 25-3 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 3660 Exhibit 25-14 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 33.0 (pc/mi/ln)
LOS = D (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.451 (Exhibit 25-19)
SR= 49.7 mph (Exhibit 25-19)
S0= 57.6 mph (Exhibit 25-19)
S = 52.2 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound I-87
Agency or Company CHA Junction Exit 4 SB Off
Date Performed 9/08/2011 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2009 Existing
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 3100   ft

VD = 490  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5500 0.92 Level 2 0 0.990 1.00 6038
 Ramp 1070 0.92 Level 2 0 0.990 1.00 1175
 UpStream
 DownStream 490 0.93 Level 3 0 0.985 1.00 535

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 25-8 or 25-9)
PFD = 0.555   using Equation (Exhibit 25-12)
V12 = 3874  pc/h
V3 or Vav34 2164  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 6038 Exhibit 25-14 6780 No
VFO = VF - VR 4863 Exhibit 25-14 6780 No

VR 1175 Exhibit 25-3 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 3874 Exhibit 25-14 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 33.3 (pc/mi/ln)
LOS = D (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.469 (Exhibit 25-19)
SR= 49.4 mph (Exhibit 25-19)
S0= 56.9 mph (Exhibit 25-19)
S = 51.9 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound I-87
Agency or Company CHA Junction Exit 4 SB On-Ramp
Date Performed 9/08/2011 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2009 Existing
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 2035   ft

Vu = 490  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown =   ft

VD =  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4600 0.92 Level 2 0 0.990 1.00 5050
 Ramp 540 0.93 Level 5 0 0.976 1.00 595
 UpStream 490 0.93 Level 3 0 0.985 1.00 535
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM = 0.603   using Equation  (Exhibit 25-5)
V12 = 3044   pc/h

V3 or Vav34
2006   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 25-8 or 25-9)
PFD =   using Equation (Exhibit 25-12)
V12 =   pc/h
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 5645  Exhibit 25-7 No

VF Exhibit 25-14
VFO = VF - VR Exhibit 25-14

VR Exhibit 25-3

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 3639  Exhibit 25-7 4600:All No V12 Exhibit 25-14
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 27.9 (pc/mi/ln)
LOS = C (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 25-4)

Speed Determination Speed Determination
MS = 0.397 (Exibit 25-19)
SR= 50.4 mph (Exhibit 25-19)
S0= 50.6 mph (Exhibit 25-19)
S = 50.5 mph (Exhibit 25-14)

Ds = (Exhibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound I-87
Agency or Company CHA Junction Exit 5 SB On-Ramp
Date Performed 9/08/2011 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2009 Existing
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 2035   ft

VD = 540  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4400 0.92 Level 2 0 0.990 1.00 4830
 Ramp 490 0.93 Level 3 0 0.985 1.00 535
 UpStream
 DownStream 540 0.93 Level 5 0 0.976 1.00 595

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM = 0.603   using Equation  (Exhibit 25-5)
V12 = 2911   pc/h

V3 or Vav34
1919   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 25-8 or 25-9)
PFD =   using Equation (Exhibit 25-12)
V12 =   pc/h
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 5365  Exhibit 25-7 No

VF Exhibit 25-14
VFO = VF - VR Exhibit 25-14

VR Exhibit 25-3

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 3446  Exhibit 25-7 4600:All No V12 Exhibit 25-14
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 26.5 (pc/mi/ln)
LOS = C (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 25-4)

Speed Determination Speed Determination
MS = 0.371 (Exibit 25-19)
SR= 50.8 mph (Exhibit 25-19)
S0= 50.9 mph (Exhibit 25-19)
S = 50.8 mph (Exhibit 25-14)

Ds = (Exhibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-15)
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FREEWAY WEAVING WORKSHEET
General Information Site Information

Analyst SEB
Agency/Company CHA
Date Performed 9/08/2011
Analysis Time Period AM

Freeway/Dir of Travel I-87 Northbound
Weaving Seg Location Exit 2E on to 2W off
Jurisdiction NYSDOT
Analysis Year 2009 Existing

Inputs
Freeway free-flow speed, SFF (mi/h) 56
Weaving number of lanes, N 4
Weaving seg length, L (ft) 815
Terrain Level

Weaving type A
Volume ratio, VR 0.31
Weaving ratio, R 0.32

Conversions to pc/h Under Base Conditions
(pc/h) V PHF Truck % RV % E T E R fHV fp v
Vo1 2320 0.92 2 0 1.5 1.2 0.990 1.00 2546
Vo2 0 0.92 2 0 1.5 1.2 0.990 1.00 0
Vw1 690 0.92 2 0 1.5 1.2 0.990 1.00 757
Vw2 330 0.92 2 0 1.5 1.2 0.990 1.00 362
Vw 1119 Vnw 2546
V 3665
Weaving and Non-Weaving Speeds

Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)

a (Exhibit 24-6) 0.35 0.0020
b (Exhibit 24-6) 2.20 4.00
c (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75
Weaving intensity factor, Wi 2.20 0.27
Weaving and non-weaving
speeds, Si (mi/h) 29.36 51.22
Number of lanes required for unconstrained operation, Nw 1.46
Maximum number of lanes, Nw (max) 1.40

 If Nw < Nw(max) unconstrained operation  if Nw > Nw (max) constrained operation
Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment speed, S (mi/h)   41.74
Weaving segment density, D (pc/mi/ln)   21.95
Level of service, LOS   C
Capacity of base condition, cb (pc/h)   6158
Capacity as a 15-minute flow rate, c (veh/h)   6097
Capacity as a full-hour volume, ch (veh/h)   5609
Notes
a. Weaving segments longer than 2500 ft. are treated as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp
Junctions".
b. Capacity constrained by basic freeway capacity.
c. Capacity occurs under constrained operating conditions.
d. Three-lane Type A segments do not operate well at volume ratios greater than 0.45. Poor operations and some local queuing are expected in
such cases.
e. Four-lane Type A segments do not operate well at volume ratios greater than 0.35. Poor operations and some local queuing are expected in
such cases.
f. Capacity constrained by maximum allowable weaving flow rate: 2,800 pc/h (Type A), 4,000 (Type B), 3,500 (Type C).
g. Five-lane Type A segments do not operate well at volume ratios greater than 0.20. Poor operations and some local queuing are expected in such
cases.
h. Type B weaving segments do not operate well at volume ratios greater than 0.80. Poor operations and some local queuing are expected in such
cases.
i. Type C weaving segments do not operate well at volume ratios greater than 0.50. Poor operations and some local queuing are expected in such
cases.
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FREEWAY WEAVING WORKSHEET
General Information Site Information

Analyst SEB
Agency/Company CHA
Date Performed 9/08/2011
Analysis Time Period AM

Freeway/Dir of Travel I-87 Southbound
Weaving Seg Location Exit 2W on to 2E off
Jurisdiction NYSDOT
Analysis Year 2009 Existing

Inputs
Freeway free-flow speed, SFF (mi/h) 56
Weaving number of lanes, N 4
Weaving seg length, L (ft) 810
Terrain Level

Weaving type A
Volume ratio, VR 0.19
Weaving ratio, R 0.35

Conversions to pc/h Under Base Conditions
(pc/h) V PHF Truck % RV % E T E R fHV fp v
Vo1 3680 0.92 2 0 1.5 1.2 0.990 1.00 4039
Vo2 0 0.92 2 0 1.5 1.2 0.990 1.00 0
Vw1 570 0.92 2 0 1.5 1.2 0.990 1.00 625
Vw2 310 0.92 2 0 1.5 1.2 0.990 1.00 340
Vw 965 Vnw 4039
V 5004
Weaving and Non-Weaving Speeds

Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)

a (Exhibit 24-6) 0.15 0.0035
b (Exhibit 24-6) 2.20 4.00
c (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75
Weaving intensity factor, Wi 1.05 0.50
Weaving and non-weaving
speeds, Si (mi/h) 37.41 45.75
Number of lanes required for unconstrained operation, Nw 1.13
Maximum number of lanes, Nw (max) 1.40

 If Nw < Nw(max) unconstrained operation  if Nw > Nw (max) constrained operation
Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment speed, S (mi/h)   43.86
Weaving segment density, D (pc/mi/ln)   28.52
Level of service, LOS   D
Capacity of base condition, cb (pc/h)   6776
Capacity as a 15-minute flow rate, c (veh/h)   6709
Capacity as a full-hour volume, ch (veh/h)   6172
Notes
a. Weaving segments longer than 2500 ft. are treated as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp
Junctions".
b. Capacity constrained by basic freeway capacity.
c. Capacity occurs under constrained operating conditions.
d. Three-lane Type A segments do not operate well at volume ratios greater than 0.45. Poor operations and some local queuing are expected in
such cases.
e. Four-lane Type A segments do not operate well at volume ratios greater than 0.35. Poor operations and some local queuing are expected in
such cases.
f. Capacity constrained by maximum allowable weaving flow rate: 2,800 pc/h (Type A), 4,000 (Type B), 3,500 (Type C).
g. Five-lane Type A segments do not operate well at volume ratios greater than 0.20. Poor operations and some local queuing are expected in such
cases.
h. Type B weaving segments do not operate well at volume ratios greater than 0.80. Poor operations and some local queuing are expected in such
cases.
i. Type C weaving segments do not operate well at volume ratios greater than 0.50. Poor operations and some local queuing are expected in such
cases.
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Southbound I-87
Agency or Company CHA From/To Exit 5 to Exit 4
Date Performed 9/08/2011 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2009 - Existing
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 2500 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

915 pc/h/ln

S 56.0 mi/h
D = vp / S 16.3 pc/mi/ln
LOS B

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Northbound I-87
Agency or Company CHA Junction Exit 2W On-Ramp
Date Performed 9/08/2011 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2009 Existing
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1100   ft

Vu = 910  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown =   ft

VD =  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4400 0.86 Level 2 0 0.990 1.00 5167
 Ramp 700 0.92 Level 2 0 0.990 1.00 768
 UpStream 910 0.92 Level 2 0 0.990 1.00 999
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 1337.29   (Equation 25-2 or 25-3)
PFM = 0.586   using Equation  (Exhibit 25-5)
V12 = 3029   pc/h

V3 or Vav34
2138   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 25-8 or 25-9)
PFD =   using Equation (Exhibit 25-12)
V12 =   pc/h
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 5935  Exhibit 25-7 No

VF Exhibit 25-14
VFO = VF - VR Exhibit 25-14

VR Exhibit 25-3

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 3797  Exhibit 25-7 4600:All No V12 Exhibit 25-14
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 29.4 (pc/mi/ln)
LOS = D (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 25-4)

Speed Determination Speed Determination
MS = 0.427 (Exibit 25-19)
SR= 50.0 mph (Exhibit 25-19)
S0= 50.1 mph (Exhibit 25-19)
S = 50.1 mph (Exhibit 25-14)

Ds = (Exhibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Northbound I-87
Agency or Company CHA Junction Exit 4 NB Off
Date Performed 9/08/2011 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2009 Existing
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 2660   ft

VD = 1330  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5100 0.86 Level 2 0 0.990 1.00 5990
 Ramp 600 0.86 Level 2 0 0.990 1.00 705
 UpStream
 DownStream 1330 0.88 Level 1 0 0.995 1.00 1519

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 25-8 or 25-9)
PFD = 0.578   using Equation (Exhibit 25-12)
V12 = 3759  pc/h
V3 or Vav34 2231  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 5990 Exhibit 25-14 6780 No
VFO = VF - VR 5285 Exhibit 25-14 6780 No

VR 705 Exhibit 25-3 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 3759 Exhibit 25-14 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 33.4 (pc/mi/ln)
LOS = D (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.426 (Exhibit 25-19)
SR= 50.0 mph (Exhibit 25-19)
S0= 56.6 mph (Exhibit 25-19)
S = 52.3 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Northbound I-87
Agency or Company CHA Junction Exit 4 NB On-Ramp
Date Performed 9/08/2011 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2009 Existing
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 3500   ft

VD = 440  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4500 0.86 Level 2 0 0.990 1.00 5285
 Ramp 1330 0.88 Level 1 0 0.995 1.00 1519
 UpStream
 DownStream 440 0.92 Level 3 0 0.985 1.00 485

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 2355.51   (Equation 25-2 or 25-3)
PFM = 0.603   using Equation  (Exhibit 25-5)
V12 = 3185   pc/h

V3 or Vav34
2100   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 25-8 or 25-9)
PFD =   using Equation (Exhibit 25-12)
V12 =   pc/h
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 6804  Exhibit 25-7 Yes

VF Exhibit 25-14
VFO = VF - VR Exhibit 25-14

VR Exhibit 25-3

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 4704  Exhibit 25-7 4600:All Yes V12 Exhibit 25-14
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 35.8 (pc/mi/ln)
LOS = F (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 25-4)

Speed Determination Speed Determination
MS = 0.680 (Exibit 25-19)
SR= 46.5 mph (Exhibit 25-19)
S0= 50.2 mph (Exhibit 25-19)
S = 47.6 mph (Exhibit 25-14)

Ds = (Exhibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Northbound I-87
Agency or Company CHA Junction Exit 5 NB Off
Date Performed 9/08/2011 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2009 Existing
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 3500   ft

Vu = 1330  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown =   ft

VD =  veh/h
   S FF =   56.0 mph SFR =  35.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5800 0.86 Level 2 0 0.990 1.00 6812
 Ramp 440 0.92 Level 3 0 0.985 1.00 485
 UpStream 1330 0.88 Level 1 0 0.995 1.00 1519
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ = 7960.55  (Equation 25-8 or 25-9)
PFD = 0.713   using Equation (Exhibit 25-12)
V12 = 4999  pc/h
V3 or Vav34 1813  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 6812 Exhibit 25-14 6780 Yes
VFO = VF - VR 6327 Exhibit 25-14 6780 No

VR 485 Exhibit 25-3 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 4999 Exhibit 25-14 4400:All Yes
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 45.0 (pc/mi/ln)
LOS = F (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.472 (Exhibit 25-19)
SR= 49.4 mph (Exhibit 25-19)
S0= 58.3 mph (Exhibit 25-19)
S = 51.5 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound
Agency or Company CHA Junction Exit 2W Off
Date Performed 9/08/2011 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2009 Existing
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 1300   ft

VD = 890  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3750 0.92 Level 2 0 0.990 1.00 4117
 Ramp 430 0.92 Level 2 0 0.990 1.00 472
 UpStream
 DownStream 890 0.92 Level 2 0 0.990 1.00 977

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 25-8 or 25-9)
PFD = 0.635   using Equation (Exhibit 25-12)
V12 = 2788  pc/h
V3 or Vav34 1329  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 4117 Exhibit 25-14 6780 No
VFO = VF - VR 3645 Exhibit 25-14 6780 No

VR 472 Exhibit 25-3 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 2788 Exhibit 25-14 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 25.5 (pc/mi/ln)
LOS = C (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.405 (Exhibit 25-19)
SR= 50.3 mph (Exhibit 25-19)
S0= 60.1 mph (Exhibit 25-19)
S = 53.1 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound I-87
Agency or Company CHA Junction Exit 4 SB Off
Date Performed 9/08/2011 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2009 Existing
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 3100   ft

VD = 490  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2900 0.92 Level 2 0 0.990 1.00 3184
 Ramp 730 0.92 Level 2 0 0.990 1.00 801
 UpStream
 DownStream 490 0.87 Level 1 0 0.995 1.00 566

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 25-8 or 25-9)
PFD = 0.644   using Equation (Exhibit 25-12)
V12 = 2335  pc/h
V3 or Vav34 849  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 3184 Exhibit 25-14 6780 No
VFO = VF - VR 2383 Exhibit 25-14 6780 No

VR 801 Exhibit 25-3 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 2335 Exhibit 25-14 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 20.1 (pc/mi/ln)
LOS = C (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.435 (Exhibit 25-19)
SR= 49.9 mph (Exhibit 25-19)
S0= 61.4 mph (Exhibit 25-19)
S = 52.5 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound I-87
Agency or Company CHA Junction Exit 4 SB On-Ramp
Date Performed 9/08/2011 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2009 Existing
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 2035   ft

Vu = 490  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown =   ft

VD =  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2700 0.92 Level 2 0 0.990 1.00 2964
 Ramp 1030 0.93 Level 4 0 0.980 1.00 1130
 UpStream 490 0.87 Level 1 0 0.995 1.00 566
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM = 0.603   using Equation  (Exhibit 25-5)
V12 = 1786   pc/h

V3 or Vav34
1178   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 25-8 or 25-9)
PFD =   using Equation (Exhibit 25-12)
V12 =   pc/h
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 4094  Exhibit 25-7 No

VF Exhibit 25-14
VFO = VF - VR Exhibit 25-14

VR Exhibit 25-3

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 2916  Exhibit 25-7 4600:All No V12 Exhibit 25-14
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 22.1 (pc/mi/ln)
LOS = C (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 25-4)

Speed Determination Speed Determination
MS = 0.321 (Exibit 25-19)
SR= 51.5 mph (Exhibit 25-19)
S0= 53.6 mph (Exhibit 25-19)
S = 52.1 mph (Exhibit 25-14)

Ds = (Exhibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound I-87
Agency or Company CHA Junction Exit 5 SB On-Ramp
Date Performed 9/08/2011 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2009 Existing
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 2035   ft

VD = 1030  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2500 0.92 Level 2 0 0.990 1.00 2745
 Ramp 490 0.87 Level 1 0 0.995 1.00 566
 UpStream
 DownStream 1030 0.93 Level 4 0 0.980 1.00 1130

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM = 0.603   using Equation  (Exhibit 25-5)
V12 = 1654   pc/h

V3 or Vav34
1091   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 25-8 or 25-9)
PFD =   using Equation (Exhibit 25-12)
V12 =   pc/h
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 3311  Exhibit 25-7 No

VF Exhibit 25-14
VFO = VF - VR Exhibit 25-14

VR Exhibit 25-3

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 2220  Exhibit 25-7 4600:All No V12 Exhibit 25-14
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 16.9 (pc/mi/ln)
LOS = B (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 25-4)

Speed Determination Speed Determination
MS = 0.285 (Exibit 25-19)
SR= 52.0 mph (Exhibit 25-19)
S0= 53.9 mph (Exhibit 25-19)
S = 52.6 mph (Exhibit 25-14)

Ds = (Exhibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-15)
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FREEWAY WEAVING WORKSHEET
General Information Site Information

Analyst SEB
Agency/Company CHA
Date Performed 9/08/2011
Analysis Time Period PM

Freeway/Dir of Travel I-87 Northbound
Weaving Seg Location Exit 2E on to 2W off
Jurisdiction NYSDOT
Analysis Year 2009 Existing

Inputs
Freeway free-flow speed, SFF (mi/h) 56
Weaving number of lanes, N 4
Weaving seg length, L (ft) 815
Terrain Level

Weaving type A
Volume ratio, VR 0.25
Weaving ratio, R 0.34

Conversions to pc/h Under Base Conditions
(pc/h) V PHF Truck % RV % E T E R fHV fp v
Vo1 3930 0.86 2 0 1.5 1.2 0.990 1.00 4615
Vo2 0 0.92 2 0 1.5 1.2 0.990 1.00 0
Vw1 910 0.92 2 0 1.5 1.2 0.990 1.00 999
Vw2 470 0.92 2 0 1.5 1.2 0.990 1.00 515
Vw 1514 Vnw 4615
V 6129
Weaving and Non-Weaving Speeds

Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)

a (Exhibit 24-6) 0.15 0.0035
b (Exhibit 24-6) 2.20 4.00
c (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75
Weaving intensity factor, Wi 1.41 0.77
Weaving and non-weaving
speeds, Si (mi/h) 34.12 41.02
Number of lanes required for unconstrained operation, Nw 1.36
Maximum number of lanes, Nw (max) 1.40

 If Nw < Nw(max) unconstrained operation  if Nw > Nw (max) constrained operation
Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment speed, S (mi/h)   39.07
Weaving segment density, D (pc/mi/ln)   39.22
Level of service, LOS   E
Capacity of base condition, cb (pc/h)   6482
Capacity as a 15-minute flow rate, c (veh/h)   6418
Capacity as a full-hour volume, ch (veh/h)   5620
Notes
a. Weaving segments longer than 2500 ft. are treated as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp
Junctions".
b. Capacity constrained by basic freeway capacity.
c. Capacity occurs under constrained operating conditions.
d. Three-lane Type A segments do not operate well at volume ratios greater than 0.45. Poor operations and some local queuing are expected in
such cases.
e. Four-lane Type A segments do not operate well at volume ratios greater than 0.35. Poor operations and some local queuing are expected in
such cases.
f. Capacity constrained by maximum allowable weaving flow rate: 2,800 pc/h (Type A), 4,000 (Type B), 3,500 (Type C).
g. Five-lane Type A segments do not operate well at volume ratios greater than 0.20. Poor operations and some local queuing are expected in such
cases.
h. Type B weaving segments do not operate well at volume ratios greater than 0.80. Poor operations and some local queuing are expected in such
cases.
i. Type C weaving segments do not operate well at volume ratios greater than 0.50. Poor operations and some local queuing are expected in such
cases.
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FREEWAY WEAVING WORKSHEET
General Information Site Information

Analyst SEB
Agency/Company CHA
Date Performed 6/22/2011
Analysis Time Period PM

Freeway/Dir of Travel I-87 Southbound
Weaving Seg Location Exit 2W on to 2E off
Jurisdiction NYSDOT
Analysis Year 2009 Existing

Inputs
Freeway free-flow speed, SFF (mi/h) 56
Weaving number of lanes, N 4
Weaving seg length, L (ft) 810
Terrain Level

Weaving type A
Volume ratio, VR 0.31
Weaving ratio, R 0.31

Conversions to pc/h Under Base Conditions
(pc/h) V PHF Truck % RV % E T E R fHV fp v
Vo1 2900 0.92 2 0 1.5 1.2 0.990 1.00 3183
Vo2 0 0.92 2 0 1.5 1.2 0.990 1.00 0
Vw1 890 0.92 2 0 1.5 1.2 0.990 1.00 977
Vw2 400 0.92 2 0 1.5 1.2 0.990 1.00 439
Vw 1416 Vnw 3183
V 4599
Weaving and Non-Weaving Speeds

Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)

a (Exhibit 24-6) 0.35 0.0020
b (Exhibit 24-6) 2.20 4.00
c (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75
Weaving intensity factor, Wi 2.77 0.37
Weaving and non-weaving
speeds, Si (mi/h) 27.20 48.65
Number of lanes required for unconstrained operation, Nw 1.51
Maximum number of lanes, Nw (max) 1.40

 If Nw < Nw(max) unconstrained operation  if Nw > Nw (max) constrained operation
Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment speed, S (mi/h)   39.15
Weaving segment density, D (pc/mi/ln)   29.37
Level of service, LOS   D
Capacity of base condition, cb (pc/h)   6136
Capacity as a 15-minute flow rate, c (veh/h)   6075
Capacity as a full-hour volume, ch (veh/h)   5589
Notes
a. Weaving segments longer than 2500 ft. are treated as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp
Junctions".
b. Capacity constrained by basic freeway capacity.
c. Capacity occurs under constrained operating conditions.
d. Three-lane Type A segments do not operate well at volume ratios greater than 0.45. Poor operations and some local queuing are expected in
such cases.
e. Four-lane Type A segments do not operate well at volume ratios greater than 0.35. Poor operations and some local queuing are expected in
such cases.
f. Capacity constrained by maximum allowable weaving flow rate: 2,800 pc/h (Type A), 4,000 (Type B), 3,500 (Type C).
g. Five-lane Type A segments do not operate well at volume ratios greater than 0.20. Poor operations and some local queuing are expected in such
cases.
h. Type B weaving segments do not operate well at volume ratios greater than 0.80. Poor operations and some local queuing are expected in such
cases.
i. Type C weaving segments do not operate well at volume ratios greater than 0.50. Poor operations and some local queuing are expected in such
cases.
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Northbound I-87
Agency or Company CHA Junction Exit 2W On-Ramp
Date Performed 9/08/2011 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2016 No-Build
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1100   ft

Vu = 620  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown =   ft

VD =  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2650 0.92 Level 2 0 0.990 1.00 2909
 Ramp 350 0.92 Level 2 0 0.990 1.00 384
 UpStream 620 0.92 Level 2 0 0.990 1.00 681
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 771.90   (Equation 25-2 or 25-3)
PFM = 0.601   using Equation  (Exhibit 25-5)
V12 = 1749   pc/h

V3 or Vav34
1160   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 25-8 or 25-9)
PFD =   using Equation (Exhibit 25-12)
V12 =   pc/h
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 3293  Exhibit 25-7 No

VF Exhibit 25-14
VFO = VF - VR Exhibit 25-14

VR Exhibit 25-3

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 2133  Exhibit 25-7 4600:All No V12 Exhibit 25-14
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 16.6 (pc/mi/ln)
LOS = B (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 25-4)

Speed Determination Speed Determination
MS = 0.286 (Exibit 25-19)
SR= 52.0 mph (Exhibit 25-19)
S0= 53.6 mph (Exhibit 25-19)
S = 52.6 mph (Exhibit 25-14)

Ds = (Exhibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Northbound I-87
Agency or Company CHA Junction Exit 4 NB Off
Date Performed 9/08/2011 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2016 No-Build
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 2660   ft

VD = 670  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3000 0.92 Level 2 0 0.990 1.00 3293
 Ramp 740 0.82 Level 2 0 0.990 1.00 911
 UpStream
 DownStream 670 0.92 Level 2 0 0.990 1.00 736

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 25-8 or 25-9)
PFD = 0.636   using Equation (Exhibit 25-12)
V12 = 2425  pc/h
V3 or Vav34 868  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 3293 Exhibit 25-14 6780 No
VFO = VF - VR 2382 Exhibit 25-14 6780 No

VR 911 Exhibit 25-3 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 2425 Exhibit 25-14 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 22.0 (pc/mi/ln)
LOS = C (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.445 (Exhibit 25-19)
SR= 49.8 mph (Exhibit 25-19)
S0= 61.4 mph (Exhibit 25-19)
S = 52.4 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Northbound I-87
Agency or Company CHA Junction Exit 4 NB On-Ramp
Date Performed 9/08/2011 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2016 No-Build
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 3500   ft

VD = 460  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2250 0.92 Level 2 0 0.990 1.00 2470
 Ramp 670 0.92 Level 2 0 0.990 1.00 736
 UpStream
 DownStream 460 0.96 Level 2 0 0.990 1.00 484

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 2350.66   (Equation 25-2 or 25-3)
PFM = 0.603   using Equation  (Exhibit 25-5)
V12 = 1489   pc/h
V3 or Vav34 981   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 25-8 or 25-9)
PFD =   using Equation (Exhibit 25-12)
V12 =   pc/h
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 3206  Exhibit 25-7 No

VF Exhibit 25-14
VFO = VF - VR Exhibit 25-14

VR Exhibit 25-3

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 2225  Exhibit 25-7 4600:All No V12 Exhibit 25-14
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 16.8 (pc/mi/ln)
LOS = B (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 25-4)

Speed Determination Speed Determination
MS = 0.285 (Exibit 25-19)
SR= 52.0 mph (Exhibit 25-19)
S0= 54.3 mph (Exhibit 25-19)
S = 52.7 mph (Exhibit 25-14)

Ds = (Exhibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Northbound I-87
Agency or Company CHA Junction Exit 5 NB Off
Date Performed 9/08/2011 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2016 No-Build
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 3500   ft

Vu = 670  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown =   ft

VD =  veh/h
   S FF =   56.0 mph SFR =  35.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2750 0.92 Level 2 0 0.990 1.00 3019
 Ramp 460 0.96 Level 2 0 0.990 1.00 484
 UpStream 670 0.92 Level 2 0 0.990 1.00 736
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ = 7100.61  (Equation 25-8 or 25-9)
PFD = 0.726   using Equation (Exhibit 25-12)
V12 = 2325  pc/h
V3 or Vav34 694  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 3019 Exhibit 25-14 6780 No
VFO = VF - VR 2535 Exhibit 25-14 6780 No

VR 484 Exhibit 25-3 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 2325 Exhibit 25-14 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 22.0 (pc/mi/ln)
LOS = C (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.472 (Exhibit 25-19)
SR= 49.4 mph (Exhibit 25-19)
S0= 61.4 mph (Exhibit 25-19)
S = 51.7 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound
Agency or Company CHA Junction Exit 2W Off
Date Performed 9/08/2011 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2016 No-Build
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 1300   ft

VD = 370  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5200 0.92 Level 2 0 0.990 1.00 5709
 Ramp 780 0.92 Level 2 0 0.990 1.00 856
 UpStream
 DownStream 370 0.92 Level 2 0 0.990 1.00 406

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 25-8 or 25-9)
PFD = 0.578   using Equation (Exhibit 25-12)
V12 = 3661  pc/h
V3 or Vav34 2048  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 5709 Exhibit 25-14 6780 No
VFO = VF - VR 4853 Exhibit 25-14 6780 No

VR 856 Exhibit 25-3 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 3661 Exhibit 25-14 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 33.0 (pc/mi/ln)
LOS = D (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.440 (Exhibit 25-19)
SR= 49.8 mph (Exhibit 25-19)
S0= 57.3 mph (Exhibit 25-19)
S = 52.3 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound I-87
Agency or Company CHA Junction Exit 4 SB Off
Date Performed 9/08/2011 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2016 No-Build
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 3100   ft

VD = 370  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5400 0.92 Level 2 0 0.990 1.00 5928
 Ramp 1020 0.92 Level 2 0 0.990 1.00 1120
 UpStream
 DownStream 370 0.93 Level 3 0 0.985 1.00 404

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 25-8 or 25-9)
PFD = 0.560   using Equation (Exhibit 25-12)
V12 = 3814  pc/h
V3 or Vav34 2114  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 5928 Exhibit 25-14 6780 No
VFO = VF - VR 4808 Exhibit 25-14 6780 No

VR 1120 Exhibit 25-3 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 3814 Exhibit 25-14 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 32.8 (pc/mi/ln)
LOS = D (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.464 (Exhibit 25-19)
SR= 49.5 mph (Exhibit 25-19)
S0= 57.1 mph (Exhibit 25-19)
S = 52.0 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound I-87
Agency or Company CHA Junction Exit 4 SB On-Ramp
Date Performed 9/08/2011 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2016 No-Build
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 2035   ft

Vu = 370  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown =   ft

VD =  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4650 0.92 Level 2 0 0.990 1.00 5105
 Ramp 530 0.93 Level 5 0 0.976 1.00 584
 UpStream 370 0.93 Level 3 0 0.985 1.00 404
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM = 0.603   using Equation  (Exhibit 25-5)
V12 = 3077   pc/h

V3 or Vav34
2028   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 25-8 or 25-9)
PFD =   using Equation (Exhibit 25-12)
V12 =   pc/h
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 5689  Exhibit 25-7 No

VF Exhibit 25-14
VFO = VF - VR Exhibit 25-14

VR Exhibit 25-3

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 3661  Exhibit 25-7 4600:All No V12 Exhibit 25-14
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 28.1 (pc/mi/ln)
LOS = D (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 25-4)

Speed Determination Speed Determination
MS = 0.401 (Exibit 25-19)
SR= 50.4 mph (Exhibit 25-19)
S0= 50.5 mph (Exhibit 25-19)
S = 50.4 mph (Exhibit 25-14)

Ds = (Exhibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound I-87
Agency or Company CHA Junction Exit 5 SB On-Ramp
Date Performed 9/08/2011 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2016 No-Build
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 2035   ft

VD = 530  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4400 0.92 Level 2 0 0.990 1.00 4830
 Ramp 370 0.93 Level 3 0 0.985 1.00 404
 UpStream
 DownStream 530 0.93 Level 5 0 0.976 1.00 584

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM = 0.603   using Equation  (Exhibit 25-5)
V12 = 2911   pc/h

V3 or Vav34
1919   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 25-8 or 25-9)
PFD =   using Equation (Exhibit 25-12)
V12 =   pc/h
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 5234  Exhibit 25-7 No

VF Exhibit 25-14
VFO = VF - VR Exhibit 25-14

VR Exhibit 25-3

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 3315  Exhibit 25-7 4600:All No V12 Exhibit 25-14
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 25.5 (pc/mi/ln)
LOS = C (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 25-4)

Speed Determination Speed Determination
MS = 0.356 (Exibit 25-19)
SR= 51.0 mph (Exhibit 25-19)
S0= 50.9 mph (Exhibit 25-19)
S = 51.0 mph (Exhibit 25-14)

Ds = (Exhibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-15)
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FREEWAY WEAVING WORKSHEET
General Information Site Information

Analyst SEB
Agency/Company CHA
Date Performed 9/08/2011
Analysis Time Period AM

Freeway/Dir of Travel I-87 Northbound
Weaving Seg Location Exit 2E on to 2W off
Jurisdiction NYSDOT
Analysis Year 2016 No-Build

Inputs
Freeway free-flow speed, SFF (mi/h) 56
Weaving number of lanes, N 4
Weaving seg length, L (ft) 815
Terrain Level

Weaving type A
Volume ratio, VR 0.29
Weaving ratio, R 0.30

Conversions to pc/h Under Base Conditions
(pc/h) V PHF Truck % RV % E T E R fHV fp v
Vo1 2360 0.92 2 0 1.5 1.2 0.990 1.00 2590
Vo2 0 0.92 2 0 1.5 1.2 0.990 1.00 0
Vw1 670 0.92 2 0 1.5 1.2 0.990 1.00 735
Vw2 290 0.92 2 0 1.5 1.2 0.990 1.00 318
Vw 1053 Vnw 2590
V 3643
Weaving and Non-Weaving Speeds

Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)

a (Exhibit 24-6) 0.35 0.0020
b (Exhibit 24-6) 2.20 4.00
c (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75
Weaving intensity factor, Wi 2.13 0.25
Weaving and non-weaving
speeds, Si (mi/h) 29.70 51.66
Number of lanes required for unconstrained operation, Nw 1.40
Maximum number of lanes, Nw (max) 1.40

 If Nw < Nw(max) unconstrained operation  if Nw > Nw (max) constrained operation
Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment speed, S (mi/h)   42.56
Weaving segment density, D (pc/mi/ln)   21.40
Level of service, LOS   C
Capacity of base condition, cb (pc/h)   6249
Capacity as a 15-minute flow rate, c (veh/h)   6187
Capacity as a full-hour volume, ch (veh/h)   5692
Notes
a. Weaving segments longer than 2500 ft. are treated as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp
Junctions".
b. Capacity constrained by basic freeway capacity.
c. Capacity occurs under constrained operating conditions.
d. Three-lane Type A segments do not operate well at volume ratios greater than 0.45. Poor operations and some local queuing are expected in
such cases.
e. Four-lane Type A segments do not operate well at volume ratios greater than 0.35. Poor operations and some local queuing are expected in
such cases.
f. Capacity constrained by maximum allowable weaving flow rate: 2,800 pc/h (Type A), 4,000 (Type B), 3,500 (Type C).
g. Five-lane Type A segments do not operate well at volume ratios greater than 0.20. Poor operations and some local queuing are expected in such
cases.
h. Type B weaving segments do not operate well at volume ratios greater than 0.80. Poor operations and some local queuing are expected in such
cases.
i. Type C weaving segments do not operate well at volume ratios greater than 0.50. Poor operations and some local queuing are expected in such
cases.
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FREEWAY WEAVING WORKSHEET
General Information Site Information

Analyst SEB
Agency/Company CGA
Date Performed 9/08/2011
Analysis Time Period AM

Freeway/Dir of Travel I-87 Southbound
Weaving Seg Location Exit 2W on to 2E off
Jurisdiction NYSDOT
Analysis Year 2016 No-Build

Inputs
Freeway free-flow speed, SFF (mi/h) 56
Weaving number of lanes, N 4
Weaving seg length, L (ft) 810
Terrain Level

Weaving type A
Volume ratio, VR 0.22
Weaving ratio, R 0.35

Conversions to pc/h Under Base Conditions
(pc/h) V PHF Truck % RV % E T E R fHV fp v
Vo1 3700 0.92 2 0 1.5 1.2 0.990 1.00 4061
Vo2 0 0.92 2 0 1.5 1.2 0.990 1.00 0
Vw1 700 0.92 2 0 1.5 1.2 0.990 1.00 768
Vw2 370 0.92 2 0 1.5 1.2 0.990 1.00 406
Vw 1174 Vnw 4061
V 5235
Weaving and Non-Weaving Speeds

Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)

a (Exhibit 24-6) 0.15 0.0035
b (Exhibit 24-6) 2.20 4.00
c (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75
Weaving intensity factor, Wi 1.16 0.58
Weaving and non-weaving
speeds, Si (mi/h) 36.26 44.05
Number of lanes required for unconstrained operation, Nw 1.25
Maximum number of lanes, Nw (max) 1.40

 If Nw < Nw(max) unconstrained operation  if Nw > Nw (max) constrained operation
Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment speed, S (mi/h)   42.02
Weaving segment density, D (pc/mi/ln)   31.14
Level of service, LOS   D
Capacity of base condition, cb (pc/h)   6601
Capacity as a 15-minute flow rate, c (veh/h)   6536
Capacity as a full-hour volume, ch (veh/h)   6013
Notes
a. Weaving segments longer than 2500 ft. are treated as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp
Junctions".
b. Capacity constrained by basic freeway capacity.
c. Capacity occurs under constrained operating conditions.
d. Three-lane Type A segments do not operate well at volume ratios greater than 0.45. Poor operations and some local queuing are expected in
such cases.
e. Four-lane Type A segments do not operate well at volume ratios greater than 0.35. Poor operations and some local queuing are expected in
such cases.
f. Capacity constrained by maximum allowable weaving flow rate: 2,800 pc/h (Type A), 4,000 (Type B), 3,500 (Type C).
g. Five-lane Type A segments do not operate well at volume ratios greater than 0.20. Poor operations and some local queuing are expected in such
cases.
h. Type B weaving segments do not operate well at volume ratios greater than 0.80. Poor operations and some local queuing are expected in such
cases.
i. Type C weaving segments do not operate well at volume ratios greater than 0.50. Poor operations and some local queuing are expected in such
cases.
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Northbound I-87
Agency or Company CHA Junction Exit 2W On-Ramp
Date Performed 9/08/2011 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2026 No-Build
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1100   ft

Vu = 680  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown =   ft

VD =  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2650 0.92 Level 2 0 0.990 1.00 2909
 Ramp 360 0.92 Level 2 0 0.990 1.00 395
 UpStream 680 0.92 Level 2 0 0.990 1.00 747
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 774.26   (Equation 25-2 or 25-3)
PFM = 0.601   using Equation  (Exhibit 25-5)
V12 = 1749   pc/h

V3 or Vav34
1160   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 25-8 or 25-9)
PFD =   using Equation (Exhibit 25-12)
V12 =   pc/h
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 3304  Exhibit 25-7 No

VF Exhibit 25-14
VFO = VF - VR Exhibit 25-14

VR Exhibit 25-3

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 2144  Exhibit 25-7 4600:All No V12 Exhibit 25-14
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 16.7 (pc/mi/ln)
LOS = B (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 25-4)

Speed Determination Speed Determination
MS = 0.286 (Exibit 25-19)
SR= 52.0 mph (Exhibit 25-19)
S0= 53.6 mph (Exhibit 25-19)
S = 52.6 mph (Exhibit 25-14)

Ds = (Exhibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Northbound I-87
Agency or Company CHA Junction Exit 4 NB Off
Date Performed 9/08/2011 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2026 No-Build
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 2660   ft

VD = 650  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3000 0.92 Level 2 0 0.990 1.00 3293
 Ramp 770 0.82 Level 2 0 0.990 1.00 948
 UpStream
 DownStream 650 0.92 Level 2 0 0.990 1.00 714

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 25-8 or 25-9)
PFD = 0.634   using Equation (Exhibit 25-12)
V12 = 2435  pc/h
V3 or Vav34 858  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 3293 Exhibit 25-14 6780 No
VFO = VF - VR 2345 Exhibit 25-14 6780 No

VR 948 Exhibit 25-3 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 2435 Exhibit 25-14 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 22.0 (pc/mi/ln)
LOS = C (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.448 (Exhibit 25-19)
SR= 49.7 mph (Exhibit 25-19)
S0= 61.4 mph (Exhibit 25-19)
S = 52.3 mph (Exhibit 25-15)

Copyright © 2007 University of Florida, All Rights Reserved HCS+TM   Version 5.3 Generated:  12/16/2011    8:47 AM

Page 1 of 1RAMPS AND RAMP JUNCTIONS WORKSHEET

12/16/2011file://C:\Documents and Settings\3178\Local Settings\Temp\r2k1024.tmp



RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Northbound I-87
Agency or Company CHA Junction Exit 4 NB On-Ramp
Date Performed 9/08/2011 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2026 No-Build
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 3500   ft

VD = 470  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2250 0.92 Level 2 0 0.990 1.00 2470
 Ramp 650 0.92 Level 2 0 0.990 1.00 714
 UpStream
 DownStream 470 0.96 Level 2 0 0.990 1.00 494

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 2399.22   (Equation 25-2 or 25-3)
PFM = 0.603   using Equation  (Exhibit 25-5)
V12 = 1489   pc/h
V3 or Vav34 981   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 25-8 or 25-9)
PFD =   using Equation (Exhibit 25-12)
V12 =   pc/h
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 3184  Exhibit 25-7 No

VF Exhibit 25-14
VFO = VF - VR Exhibit 25-14

VR Exhibit 25-3

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 2203  Exhibit 25-7 4600:All No V12 Exhibit 25-14
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 16.7 (pc/mi/ln)
LOS = B (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 25-4)

Speed Determination Speed Determination
MS = 0.284 (Exibit 25-19)
SR= 52.0 mph (Exhibit 25-19)
S0= 54.3 mph (Exhibit 25-19)
S = 52.7 mph (Exhibit 25-14)

Ds = (Exhibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Northbound I-87
Agency or Company CHA Junction Exit 5 NB Off
Date Performed 9/08/2011 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2026 No-Build
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 3500   ft

Vu = 650  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown =   ft

VD =  veh/h
   S FF =   56.0 mph SFR =  35.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2750 0.92 Level 2 0 0.990 1.00 3019
 Ramp 470 0.96 Level 2 0 0.990 1.00 494
 UpStream 650 0.92 Level 2 0 0.990 1.00 714
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ = 6939.25  (Equation 25-8 or 25-9)
PFD = 0.722   using Equation (Exhibit 25-12)
V12 = 2318  pc/h
V3 or Vav34 701  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 3019 Exhibit 25-14 6780 No
VFO = VF - VR 2525 Exhibit 25-14 6780 No

VR 494 Exhibit 25-3 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 2318 Exhibit 25-14 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 21.9 (pc/mi/ln)
LOS = C (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.472 (Exhibit 25-19)
SR= 49.4 mph (Exhibit 25-19)
S0= 61.4 mph (Exhibit 25-19)
S = 51.7 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound
Agency or Company CHA Junction Exit 2W Off
Date Performed 9/08/2011 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2026 No-Build
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 1300   ft

VD = 360  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5250 0.92 Level 2 0 0.990 1.00 5764
 Ramp 770 0.92 Level 2 0 0.990 1.00 845
 UpStream
 DownStream 360 0.92 Level 2 0 0.990 1.00 395

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 25-8 or 25-9)
PFD = 0.577   using Equation (Exhibit 25-12)
V12 = 3683  pc/h
V3 or Vav34 2081  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 5764 Exhibit 25-14 6780 No
VFO = VF - VR 4919 Exhibit 25-14 6780 No

VR 845 Exhibit 25-3 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 3683 Exhibit 25-14 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 33.2 (pc/mi/ln)
LOS = D (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.439 (Exhibit 25-19)
SR= 49.9 mph (Exhibit 25-19)
S0= 57.2 mph (Exhibit 25-19)
S = 52.3 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound I-87
Agency or Company CHA Junction Exit 4 SB Off
Date Performed 9/08/2011 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2026 No-Build
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 3100   ft

VD = 370  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5400 0.92 Level 2 0 0.990 1.00 5928
 Ramp 1010 0.92 Level 2 0 0.990 1.00 1109
 UpStream
 DownStream 370 0.93 Level 3 0 0.985 1.00 404

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 25-8 or 25-9)
PFD = 0.561   using Equation (Exhibit 25-12)
V12 = 3811  pc/h
V3 or Vav34 2117  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 5928 Exhibit 25-14 6780 No
VFO = VF - VR 4819 Exhibit 25-14 6780 No

VR 1109 Exhibit 25-3 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 3811 Exhibit 25-14 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 32.8 (pc/mi/ln)
LOS = D (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.463 (Exhibit 25-19)
SR= 49.5 mph (Exhibit 25-19)
S0= 57.1 mph (Exhibit 25-19)
S = 52.0 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound I-87
Agency or Company CHA Junction Exit 4 SB On-Ramp
Date Performed 9/08/2011 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2026 No-Build
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 2035   ft

Vu = 370  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown =   ft

VD =  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4750 0.92 Level 2 0 0.990 1.00 5215
 Ramp 510 0.93 Level 5 0 0.976 1.00 562
 UpStream 370 0.93 Level 3 0 0.985 1.00 404
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM = 0.603   using Equation  (Exhibit 25-5)
V12 = 3143   pc/h

V3 or Vav34
2072   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 25-8 or 25-9)
PFD =   using Equation (Exhibit 25-12)
V12 =   pc/h
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 5777  Exhibit 25-7 No

VF Exhibit 25-14
VFO = VF - VR Exhibit 25-14

VR Exhibit 25-3

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 3705  Exhibit 25-7 4600:All No V12 Exhibit 25-14
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 28.5 (pc/mi/ln)
LOS = D (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 25-4)

Speed Determination Speed Determination
MS = 0.408 (Exibit 25-19)
SR= 50.3 mph (Exhibit 25-19)
S0= 50.3 mph (Exhibit 25-19)
S = 50.3 mph (Exhibit 25-14)

Ds = (Exhibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound I-87
Agency or Company CHA Junction Exit 5 SB On-Ramp
Date Performed 9/08/2011 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2026 No-Build
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 2035   ft

VD = 510  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4450 0.92 Level 2 0 0.990 1.00 4885
 Ramp 370 0.93 Level 3 0 0.985 1.00 404
 UpStream
 DownStream 510 0.93 Level 5 0 0.976 1.00 562

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM = 0.603   using Equation  (Exhibit 25-5)
V12 = 2944   pc/h

V3 or Vav34
1941   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 25-8 or 25-9)
PFD =   using Equation (Exhibit 25-12)
V12 =   pc/h
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 5289  Exhibit 25-7 No

VF Exhibit 25-14
VFO = VF - VR Exhibit 25-14

VR Exhibit 25-3

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 3348  Exhibit 25-7 4600:All No V12 Exhibit 25-14
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 25.8 (pc/mi/ln)
LOS = C (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 25-4)

Speed Determination Speed Determination
MS = 0.360 (Exibit 25-19)
SR= 51.0 mph (Exhibit 25-19)
S0= 50.8 mph (Exhibit 25-19)
S = 50.9 mph (Exhibit 25-14)

Ds = (Exhibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-15)

Copyright © 2007 University of Florida, All Rights Reserved HCS+TM   Version 5.3 Generated:  12/16/2011    8:48 AM

Page 1 of 1RAMPS AND RAMP JUNCTIONS WORKSHEET

12/16/2011file://C:\Documents and Settings\3178\Local Settings\Temp\r2k1060.tmp



FREEWAY WEAVING WORKSHEET
General Information Site Information

Analyst SEB
Agency/Company CHA
Date Performed 9/08/2011
Analysis Time Period AM

Freeway/Dir of Travel I-87 Northbound
Weaving Seg Location Exit 2E on to 2W off
Jurisdiction NYSDOT
Analysis Year 2026 No-Build

Inputs
Freeway free-flow speed, SFF (mi/h) 56
Weaving number of lanes, N 4
Weaving seg length, L (ft) 815
Terrain Level

Weaving type A
Volume ratio, VR 0.29
Weaving ratio, R 0.31

Conversions to pc/h Under Base Conditions
(pc/h) V PHF Truck % RV % E T E R fHV fp v
Vo1 2350 0.92 2 0 1.5 1.2 0.990 1.00 2579
Vo2 0 0.92 2 0 1.5 1.2 0.990 1.00 0
Vw1 680 0.92 2 0 1.5 1.2 0.990 1.00 746
Vw2 300 0.92 2 0 1.5 1.2 0.990 1.00 329
Vw 1075 Vnw 2579
V 3654
Weaving and Non-Weaving Speeds

Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)

a (Exhibit 24-6) 0.35 0.0020
b (Exhibit 24-6) 2.20 4.00
c (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75
Weaving intensity factor, Wi 2.15 0.26
Weaving and non-weaving
speeds, Si (mi/h) 29.58 51.51
Number of lanes required for unconstrained operation, Nw 1.42
Maximum number of lanes, Nw (max) 1.40

 If Nw < Nw(max) unconstrained operation  if Nw > Nw (max) constrained operation
Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment speed, S (mi/h)   42.29
Weaving segment density, D (pc/mi/ln)   21.60
Level of service, LOS   C
Capacity of base condition, cb (pc/h)   6221
Capacity as a 15-minute flow rate, c (veh/h)   6159
Capacity as a full-hour volume, ch (veh/h)   5666
Notes
a. Weaving segments longer than 2500 ft. are treated as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp
Junctions".
b. Capacity constrained by basic freeway capacity.
c. Capacity occurs under constrained operating conditions.
d. Three-lane Type A segments do not operate well at volume ratios greater than 0.45. Poor operations and some local queuing are expected in
such cases.
e. Four-lane Type A segments do not operate well at volume ratios greater than 0.35. Poor operations and some local queuing are expected in
such cases.
f. Capacity constrained by maximum allowable weaving flow rate: 2,800 pc/h (Type A), 4,000 (Type B), 3,500 (Type C).
g. Five-lane Type A segments do not operate well at volume ratios greater than 0.20. Poor operations and some local queuing are expected in such
cases.
h. Type B weaving segments do not operate well at volume ratios greater than 0.80. Poor operations and some local queuing are expected in such
cases.
i. Type C weaving segments do not operate well at volume ratios greater than 0.50. Poor operations and some local queuing are expected in such
cases.
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FREEWAY WEAVING WORKSHEET
General Information Site Information

Analyst SEB
Agency/Company CHA
Date Performed 9/08/2011
Analysis Time Period AM

Freeway/Dir of Travel I-87 Southbound
Weaving Seg Location Exit 2W on to 2E off
Jurisdiction NYSDOT
Analysis Year 2026 No-Build

Inputs
Freeway free-flow speed, SFF (mi/h) 56
Weaving number of lanes, N 4
Weaving seg length, L (ft) 810
Terrain Level

Weaving type A
Volume ratio, VR 0.23
Weaving ratio, R 0.32

Conversions to pc/h Under Base Conditions
(pc/h) V PHF Truck % RV % E T E R fHV fp v
Vo1 3750 0.92 2 0 1.5 1.2 0.990 1.00 4116
Vo2 0 0.92 2 0 1.5 1.2 0.990 1.00 0
Vw1 750 0.92 2 0 1.5 1.2 0.990 1.00 823
Vw2 360 0.92 2 0 1.5 1.2 0.990 1.00 395
Vw 1218 Vnw 4116
V 5334
Weaving and Non-Weaving Speeds

Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)

a (Exhibit 24-6) 0.15 0.0035
b (Exhibit 24-6) 2.20 4.00
c (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75
Weaving intensity factor, Wi 1.19 0.61
Weaving and non-weaving
speeds, Si (mi/h) 35.97 43.64
Number of lanes required for unconstrained operation, Nw 1.27
Maximum number of lanes, Nw (max) 1.40

 If Nw < Nw(max) unconstrained operation  if Nw > Nw (max) constrained operation
Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment speed, S (mi/h)   41.61
Weaving segment density, D (pc/mi/ln)   32.04
Level of service, LOS   D
Capacity of base condition, cb (pc/h)   6578
Capacity as a 15-minute flow rate, c (veh/h)   6513
Capacity as a full-hour volume, ch (veh/h)   5992
Notes
a. Weaving segments longer than 2500 ft. are treated as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp
Junctions".
b. Capacity constrained by basic freeway capacity.
c. Capacity occurs under constrained operating conditions.
d. Three-lane Type A segments do not operate well at volume ratios greater than 0.45. Poor operations and some local queuing are expected in
such cases.
e. Four-lane Type A segments do not operate well at volume ratios greater than 0.35. Poor operations and some local queuing are expected in
such cases.
f. Capacity constrained by maximum allowable weaving flow rate: 2,800 pc/h (Type A), 4,000 (Type B), 3,500 (Type C).
g. Five-lane Type A segments do not operate well at volume ratios greater than 0.20. Poor operations and some local queuing are expected in such
cases.
h. Type B weaving segments do not operate well at volume ratios greater than 0.80. Poor operations and some local queuing are expected in such
cases.
i. Type C weaving segments do not operate well at volume ratios greater than 0.50. Poor operations and some local queuing are expected in such
cases.
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Northbound I-87
Agency or Company CHA Junction Exit 2W On-Ramp
Date Performed 9/08/2011 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2036 No-Build
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1100   ft

Vu = 700  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown =   ft

VD =  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2600 0.92 Level 2 0 0.990 1.00 2854
 Ramp 380 0.92 Level 2 0 0.990 1.00 417
 UpStream 700 0.92 Level 2 0 0.990 1.00 768
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 767.19   (Equation 25-2 or 25-3)
PFM = 0.601   using Equation  (Exhibit 25-5)
V12 = 1716   pc/h

V3 or Vav34
1138   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 25-8 or 25-9)
PFD =   using Equation (Exhibit 25-12)
V12 =   pc/h
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 3271  Exhibit 25-7 No

VF Exhibit 25-14
VFO = VF - VR Exhibit 25-14

VR Exhibit 25-3

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 2133  Exhibit 25-7 4600:All No V12 Exhibit 25-14
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 16.6 (pc/mi/ln)
LOS = B (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 25-4)

Speed Determination Speed Determination
MS = 0.286 (Exibit 25-19)
SR= 52.0 mph (Exhibit 25-19)
S0= 53.7 mph (Exhibit 25-19)
S = 52.6 mph (Exhibit 25-14)

Ds = (Exhibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Northbound I-87
Agency or Company CHA Junction Exit 4 NB Off
Date Performed 9/08/2011 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2036 No-Build
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 2660   ft

VD = 640  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3000 0.92 Level 2 0 0.990 1.00 3293
 Ramp 800 0.82 Level 2 0 0.990 1.00 985
 UpStream
 DownStream 640 0.92 Level 2 0 0.990 1.00 703

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 25-8 or 25-9)
PFD = 0.632   using Equation (Exhibit 25-12)
V12 = 2444  pc/h
V3 or Vav34 849  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 3293 Exhibit 25-14 6780 No
VFO = VF - VR 2308 Exhibit 25-14 6780 No

VR 985 Exhibit 25-3 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 2444 Exhibit 25-14 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 22.1 (pc/mi/ln)
LOS = C (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.452 (Exhibit 25-19)
SR= 49.7 mph (Exhibit 25-19)
S0= 61.4 mph (Exhibit 25-19)
S = 52.3 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Northbound I-87
Agency or Company CHA Junction Exit 4 NB On-Ramp
Date Performed 9/08/2011 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2036 No-Build
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 3500   ft

VD = 480  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2200 0.92 Level 2 0 0.990 1.00 2415
 Ramp 640 0.92 Level 2 0 0.990 1.00 703
 UpStream
 DownStream 480 0.96 Level 2 0 0.990 1.00 505

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 2452.65   (Equation 25-2 or 25-3)
PFM = 0.603   using Equation  (Exhibit 25-5)
V12 = 1456   pc/h
V3 or Vav34 959   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD

LEQ =   (Equation 25-8 or 25-9)
PFD =   using Equation (Exhibit 25-12)
V12 =   pc/h
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 3118  Exhibit 25-7 No

VF Exhibit 25-14
VFO = VF - VR Exhibit 25-14

VR Exhibit 25-3

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 2159  Exhibit 25-7 4600:All No V12 Exhibit 25-14
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 16.3 (pc/mi/ln)
LOS = B (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 25-4)

Speed Determination Speed Determination
MS = 0.283 (Exibit 25-19)
SR= 52.0 mph (Exhibit 25-19)
S0= 54.3 mph (Exhibit 25-19)
S = 52.7 mph (Exhibit 25-14)

Ds = (Exhibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Northbound I-87
Agency or Company CHA Junction Exit 5 NB Off
Date Performed 9/08/2011 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2036 No-Build
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 3500   ft

Vu = 640  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown =   ft

VD =  veh/h
   S FF =   56.0 mph SFR =  35.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2800 0.92 Level 2 0 0.990 1.00 3074
 Ramp 480 0.96 Level 2 0 0.990 1.00 505
 UpStream 640 0.92 Level 2 0 0.990 1.00 703
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ = 6803.97  (Equation 25-8 or 25-9)
PFD = 0.718   using Equation (Exhibit 25-12)
V12 = 2351  pc/h
V3 or Vav34 723  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 3074 Exhibit 25-14 6780 No
VFO = VF - VR 2569 Exhibit 25-14 6780 No

VR 505 Exhibit 25-3 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 2351 Exhibit 25-14 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 22.2 (pc/mi/ln)
LOS = C (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.473 (Exhibit 25-19)
SR= 49.4 mph (Exhibit 25-19)
S0= 61.4 mph (Exhibit 25-19)
S = 51.8 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound
Agency or Company CHA Junction Exit 2W Off
Date Performed 9/08/2011 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2036 No-Build
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 1300   ft

VD = 360  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5300 0.92 Level 2 0 0.990 1.00 5818
 Ramp 760 0.92 Level 2 0 0.990 1.00 834
 UpStream
 DownStream 360 0.92 Level 2 0 0.990 1.00 395

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 25-8 or 25-9)
PFD = 0.576   using Equation (Exhibit 25-12)
V12 = 3706  pc/h
V3 or Vav34 2112  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 5818 Exhibit 25-14 6780 No
VFO = VF - VR 4984 Exhibit 25-14 6780 No

VR 834 Exhibit 25-3 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 3706 Exhibit 25-14 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 33.4 (pc/mi/ln)
LOS = D (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.438 (Exhibit 25-19)
SR= 49.9 mph (Exhibit 25-19)
S0= 57.1 mph (Exhibit 25-19)
S = 52.3 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound I-87
Agency or Company CHA Junction Exit 4 SB Off
Date Performed 9/08/2011 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2036 No-Build
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 3100   ft

VD = 400  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5400 0.92 Level 2 0 0.990 1.00 5928
 Ramp 1020 0.92 Level 2 0 0.990 1.00 1120
 UpStream
 DownStream 400 0.93 Level 3 0 0.985 1.00 437

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 25-8 or 25-9)
PFD = 0.560   using Equation (Exhibit 25-12)
V12 = 3814  pc/h
V3 or Vav34 2114  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 5928 Exhibit 25-14 6780 No
VFO = VF - VR 4808 Exhibit 25-14 6780 No

VR 1120 Exhibit 25-3 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 3814 Exhibit 25-14 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 32.8 (pc/mi/ln)
LOS = D (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.464 (Exhibit 25-19)
SR= 49.5 mph (Exhibit 25-19)
S0= 57.1 mph (Exhibit 25-19)
S = 52.0 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound I-87
Agency or Company CHA Junction Exit 4 SB On-Ramp
Date Performed 9/08/2011 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2036 No-Build
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 2035   ft

Vu = 400  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown =   ft

VD =  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4800 0.92 Level 2 0 0.990 1.00 5270
 Ramp 490 0.93 Level 5 0 0.976 1.00 540
 UpStream 400 0.93 Level 3 0 0.985 1.00 437
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM = 0.603   using Equation  (Exhibit 25-5)
V12 = 3176   pc/h

V3 or Vav34
2094   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 25-8 or 25-9)
PFD =   using Equation (Exhibit 25-12)
V12 =   pc/h
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 5810  Exhibit 25-7 No

VF Exhibit 25-14
VFO = VF - VR Exhibit 25-14

VR Exhibit 25-3

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 3716  Exhibit 25-7 4600:All No V12 Exhibit 25-14
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 28.6 (pc/mi/ln)
LOS = D (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 25-4)

Speed Determination Speed Determination
MS = 0.409 (Exibit 25-19)
SR= 50.3 mph (Exhibit 25-19)
S0= 50.3 mph (Exhibit 25-19)
S = 50.3 mph (Exhibit 25-14)

Ds = (Exhibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound I-87
Agency or Company CHA Junction Exit 5 SB On-Ramp
Date Performed 9/08/2011 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2036 No-Build
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 2035   ft

VD = 490  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4550 0.92 Level 2 0 0.990 1.00 4995
 Ramp 400 0.93 Level 3 0 0.985 1.00 437
 UpStream
 DownStream 490 0.93 Level 5 0 0.976 1.00 540

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM = 0.603   using Equation  (Exhibit 25-5)
V12 = 3010   pc/h

V3 or Vav34
1985   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 25-8 or 25-9)
PFD =   using Equation (Exhibit 25-12)
V12 =   pc/h
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 5432  Exhibit 25-7 No

VF Exhibit 25-14
VFO = VF - VR Exhibit 25-14

VR Exhibit 25-3

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 3447  Exhibit 25-7 4600:All No V12 Exhibit 25-14
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 26.5 (pc/mi/ln)
LOS = C (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 25-4)

Speed Determination Speed Determination
MS = 0.371 (Exibit 25-19)
SR= 50.8 mph (Exhibit 25-19)
S0= 50.7 mph (Exhibit 25-19)
S = 50.7 mph (Exhibit 25-14)

Ds = (Exhibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-15)
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FREEWAY WEAVING WORKSHEET
General Information Site Information

Analyst SEB
Agency/Company CHA
Date Performed 9/08/2011
Analysis Time Period AM

Freeway/Dir of Travel I-87 Northbound
Weaving Seg Location Exit 2E on to 2W off
Jurisdiction NYSDOT
Analysis Year 2036 No-Build

Inputs
Freeway free-flow speed, SFF (mi/h) 56
Weaving number of lanes, N 4
Weaving seg length, L (ft) 815
Terrain Level

Weaving type A
Volume ratio, VR 0.31
Weaving ratio, R 0.31

Conversions to pc/h Under Base Conditions
(pc/h) V PHF Truck % RV % E T E R fHV fp v
Vo1 2290 0.92 2 0 1.5 1.2 0.990 1.00 2514
Vo2 0 0.92 2 0 1.5 1.2 0.990 1.00 0
Vw1 700 0.92 2 0 1.5 1.2 0.990 1.00 768
Vw2 310 0.92 2 0 1.5 1.2 0.990 1.00 340
Vw 1108 Vnw 2514
V 3622
Weaving and Non-Weaving Speeds

Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)

a (Exhibit 24-6) 0.35 0.0020
b (Exhibit 24-6) 2.20 4.00
c (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75
Weaving intensity factor, Wi 2.18 0.27
Weaving and non-weaving
speeds, Si (mi/h) 29.47 51.33
Number of lanes required for unconstrained operation, Nw 1.46
Maximum number of lanes, Nw (max) 1.40

 If Nw < Nw(max) unconstrained operation  if Nw > Nw (max) constrained operation
Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment speed, S (mi/h)   41.83
Weaving segment density, D (pc/mi/ln)   21.64
Level of service, LOS   C
Capacity of base condition, cb (pc/h)   6154
Capacity as a 15-minute flow rate, c (veh/h)   6093
Capacity as a full-hour volume, ch (veh/h)   5606
Notes
a. Weaving segments longer than 2500 ft. are treated as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp
Junctions".
b. Capacity constrained by basic freeway capacity.
c. Capacity occurs under constrained operating conditions.
d. Three-lane Type A segments do not operate well at volume ratios greater than 0.45. Poor operations and some local queuing are expected in
such cases.
e. Four-lane Type A segments do not operate well at volume ratios greater than 0.35. Poor operations and some local queuing are expected in
such cases.
f. Capacity constrained by maximum allowable weaving flow rate: 2,800 pc/h (Type A), 4,000 (Type B), 3,500 (Type C).
g. Five-lane Type A segments do not operate well at volume ratios greater than 0.20. Poor operations and some local queuing are expected in such
cases.
h. Type B weaving segments do not operate well at volume ratios greater than 0.80. Poor operations and some local queuing are expected in such
cases.
i. Type C weaving segments do not operate well at volume ratios greater than 0.50. Poor operations and some local queuing are expected in such
cases.
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FREEWAY WEAVING WORKSHEET
General Information Site Information

Analyst SEB
Agency/Company CHA
Date Performed 9/08/2011
Analysis Time Period AM

Freeway/Dir of Travel I-87 Southbound
Weaving Seg Location Exit 2W on to 2E off
Jurisdiction NYSDOT
Analysis Year 2036 No-Build

Inputs
Freeway free-flow speed, SFF (mi/h) 56
Weaving number of lanes, N 4
Weaving seg length, L (ft) 810
Terrain Level

Weaving type A
Volume ratio, VR 0.24
Weaving ratio, R 0.31

Conversions to pc/h Under Base Conditions
(pc/h) V PHF Truck % RV % E T E R fHV fp v
Vo1 3740 0.92 2 0 1.5 1.2 0.990 1.00 4105
Vo2 0 0.92 2 0 1.5 1.2 0.990 1.00 0
Vw1 810 0.92 2 0 1.5 1.2 0.990 1.00 889
Vw2 360 0.92 2 0 1.5 1.2 0.990 1.00 395
Vw 1284 Vnw 4105
V 5389
Weaving and Non-Weaving Speeds

Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)

a (Exhibit 24-6) 0.15 0.0035
b (Exhibit 24-6) 2.20 4.00
c (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75
Weaving intensity factor, Wi 1.23 0.63
Weaving and non-weaving
speeds, Si (mi/h) 35.65 43.15
Number of lanes required for unconstrained operation, Nw 1.31
Maximum number of lanes, Nw (max) 1.40

 If Nw < Nw(max) unconstrained operation  if Nw > Nw (max) constrained operation
Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment speed, S (mi/h)   41.09
Weaving segment density, D (pc/mi/ln)   32.79
Level of service, LOS   D
Capacity of base condition, cb (pc/h)   6524
Capacity as a 15-minute flow rate, c (veh/h)   6459
Capacity as a full-hour volume, ch (veh/h)   5942
Notes
a. Weaving segments longer than 2500 ft. are treated as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp
Junctions".
b. Capacity constrained by basic freeway capacity.
c. Capacity occurs under constrained operating conditions.
d. Three-lane Type A segments do not operate well at volume ratios greater than 0.45. Poor operations and some local queuing are expected in
such cases.
e. Four-lane Type A segments do not operate well at volume ratios greater than 0.35. Poor operations and some local queuing are expected in
such cases.
f. Capacity constrained by maximum allowable weaving flow rate: 2,800 pc/h (Type A), 4,000 (Type B), 3,500 (Type C).
g. Five-lane Type A segments do not operate well at volume ratios greater than 0.20. Poor operations and some local queuing are expected in such
cases.
h. Type B weaving segments do not operate well at volume ratios greater than 0.80. Poor operations and some local queuing are expected in such
cases.
i. Type C weaving segments do not operate well at volume ratios greater than 0.50. Poor operations and some local queuing are expected in such
cases.
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Northbound I-87
Agency or Company CHA From/To Exit 4 off to Exit 4 on
Date Performed 12/13/2011 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2046 No-Build
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 2100 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

768 pc/h/ln

S 56.0 mi/h
D = vp / S 13.7 pc/mi/ln
LOS B

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Southbound I-87
Agency or Company CHA From/To Exit 5 on to Exit 4 on
Date Performed 12/13/2011 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2046 No-Build
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 4800 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

1757 pc/h/ln

S 56.0 mi/h
D = vp / S 31.4 pc/mi/ln
LOS D

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Northbound I-87
Agency or Company CHA Junction Exit 2W On-Ramp
Date Performed 9/08/2011 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2016 No-Build
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1100   ft

Vu = 900  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown =   ft

VD =  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4400 0.86 Level 2 0 0.990 1.00 5167
 Ramp 730 0.92 Level 2 0 0.990 1.00 801
 UpStream 900 0.92 Level 2 0 0.990 1.00 988
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 1344.35   (Equation 25-2 or 25-3)
PFM = 0.586   using Equation  (Exhibit 25-5)
V12 = 3027   pc/h

V3 or Vav34
2140   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 25-8 or 25-9)
PFD =   using Equation (Exhibit 25-12)
V12 =   pc/h
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 5968  Exhibit 25-7 No

VF Exhibit 25-14
VFO = VF - VR Exhibit 25-14

VR Exhibit 25-3

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 3828  Exhibit 25-7 4600:All No V12 Exhibit 25-14
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 29.6 (pc/mi/ln)
LOS = D (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 25-4)

Speed Determination Speed Determination
MS = 0.432 (Exibit 25-19)
SR= 49.9 mph (Exhibit 25-19)
S0= 50.1 mph (Exhibit 25-19)
S = 50.0 mph (Exhibit 25-14)

Ds = (Exhibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Northbound I-87
Agency or Company CHA Junction Exit 4 NB Off
Date Performed 9/08/2011 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2016 No-Build
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 2660   ft

VD = 1430  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5100 0.86 Level 2 0 0.990 1.00 5990
 Ramp 620 0.86 Level 2 0 0.990 1.00 728
 UpStream
 DownStream 1430 0.88 Level 1 0 0.995 1.00 1633

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 25-8 or 25-9)
PFD = 0.577   using Equation (Exhibit 25-12)
V12 = 3763  pc/h
V3 or Vav34 2227  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 5990 Exhibit 25-14 6780 No
VFO = VF - VR 5262 Exhibit 25-14 6780 No

VR 728 Exhibit 25-3 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 3763 Exhibit 25-14 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 33.5 (pc/mi/ln)
LOS = D (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.429 (Exhibit 25-19)
SR= 50.0 mph (Exhibit 25-19)
S0= 56.6 mph (Exhibit 25-19)
S = 52.3 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Northbound I-87
Agency or Company CHA Junction Exit 4 NB On-Ramp
Date Performed 9/08/2011 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2016 No-Build
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 3500   ft

VD = 440  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4500 0.86 Level 2 0 0.990 1.00 5285
 Ramp 1430 0.88 Level 1 0 0.995 1.00 1633
 UpStream
 DownStream 440 0.92 Level 3 0 0.985 1.00 485

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 2355.51   (Equation 25-2 or 25-3)
PFM = 0.603   using Equation  (Exhibit 25-5)
V12 = 3185   pc/h

V3 or Vav34
2100   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 25-8 or 25-9)
PFD =   using Equation (Exhibit 25-12)
V12 =   pc/h
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 6918  Exhibit 25-7 Yes

VF Exhibit 25-14
VFO = VF - VR Exhibit 25-14

VR Exhibit 25-3

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 4818  Exhibit 25-7 4600:All Yes V12 Exhibit 25-14
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 36.7 (pc/mi/ln)
LOS = F (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 25-4)

Speed Determination Speed Determination
MS = 0.731 (Exibit 25-19)
SR= 45.8 mph (Exhibit 25-19)
S0= 50.2 mph (Exhibit 25-19)
S = 47.0 mph (Exhibit 25-14)

Ds = (Exhibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Northbound I-87
Agency or Company CHA Junction Exit 5 NB Off
Date Performed 9/08/2011 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2016 No-Build
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 3500   ft

Vu = 1430  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown =   ft

VD =  veh/h
   S FF =   56.0 mph SFR =  35.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5900 0.86 Level 2 0 0.990 1.00 6929
 Ramp 440 0.92 Level 3 0 0.985 1.00 485
 UpStream 1430 0.88 Level 1 0 0.995 1.00 1633
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ = 8438.97  (Equation 25-8 or 25-9)
PFD = 0.729   using Equation (Exhibit 25-12)
V12 = 5180  pc/h
V3 or Vav34 1749  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 6929 Exhibit 25-14 6780 Yes
VFO = VF - VR 6444 Exhibit 25-14 6780 No

VR 485 Exhibit 25-3 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 5180 Exhibit 25-14 4400:All Yes
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 46.6 (pc/mi/ln)
LOS = F (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.472 (Exhibit 25-19)
SR= 49.4 mph (Exhibit 25-19)
S0= 58.5 mph (Exhibit 25-19)
S = 51.4 mph (Exhibit 25-15)

Copyright © 2007 University of Florida, All Rights Reserved HCS+TM   Version 5.3 Generated:  12/16/2011    8:42 AM

Page 1 of 1RAMPS AND RAMP JUNCTIONS WORKSHEET

12/16/2011file://C:\Documents and Settings\3178\Local Settings\Temp\r2kFC8.tmp



RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound
Agency or Company CHA Junction Exit 2W Off
Date Performed 9/08/2011 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2016 No-Build
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 1300   ft

VD = 800  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3850 0.92 Level 2 0 0.990 1.00 4227
 Ramp 500 0.92 Level 2 0 0.990 1.00 549
 UpStream
 DownStream 800 0.92 Level 2 0 0.990 1.00 878

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 25-8 or 25-9)
PFD = 0.629   using Equation (Exhibit 25-12)
V12 = 2863  pc/h
V3 or Vav34 1364  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 4227 Exhibit 25-14 6780 No
VFO = VF - VR 3678 Exhibit 25-14 6780 No

VR 549 Exhibit 25-3 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 2863 Exhibit 25-14 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 26.2 (pc/mi/ln)
LOS = C (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.412 (Exhibit 25-19)
SR= 50.2 mph (Exhibit 25-19)
S0= 60.0 mph (Exhibit 25-19)
S = 53.0 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound I-87
Agency or Company CHA Junction Exit 4 SB Off
Date Performed 9/08/2011 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2016 No-Build
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 3100   ft

VD = 440  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2800 0.92 Level 2 0 0.990 1.00 3074
 Ramp 640 0.92 Level 2 0 0.990 1.00 703
 UpStream
 DownStream 440 0.87 Level 1 0 0.995 1.00 508

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 25-8 or 25-9)
PFD = 0.651   using Equation (Exhibit 25-12)
V12 = 2246  pc/h
V3 or Vav34 828  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 3074 Exhibit 25-14 6780 No
VFO = VF - VR 2371 Exhibit 25-14 6780 No

VR 703 Exhibit 25-3 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 2246 Exhibit 25-14 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 19.3 (pc/mi/ln)
LOS = B (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.426 (Exhibit 25-19)
SR= 50.0 mph (Exhibit 25-19)
S0= 61.4 mph (Exhibit 25-19)
S = 52.7 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound I-87
Agency or Company CHA Junction Exit 4 SB On-Ramp
Date Performed 9/08/2011 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2016 No-Build
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 2035   ft

Vu = 440  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown =   ft

VD =  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2800 0.92 Level 2 0 0.990 1.00 3074
 Ramp 1050 0.93 Level 4 0 0.980 1.00 1152
 UpStream 440 0.87 Level 1 0 0.995 1.00 508
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM = 0.603   using Equation  (Exhibit 25-5)
V12 = 1853   pc/h

V3 or Vav34
1221   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 25-8 or 25-9)
PFD =   using Equation (Exhibit 25-12)
V12 =   pc/h
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 4226  Exhibit 25-7 No

VF Exhibit 25-14
VFO = VF - VR Exhibit 25-14

VR Exhibit 25-3

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 3005  Exhibit 25-7 4600:All No V12 Exhibit 25-14
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 22.7 (pc/mi/ln)
LOS = C (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 25-4)

Speed Determination Speed Determination
MS = 0.328 (Exibit 25-19)
SR= 51.4 mph (Exhibit 25-19)
S0= 53.4 mph (Exhibit 25-19)
S = 52.0 mph (Exhibit 25-14)

Ds = (Exhibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound I-87
Agency or Company CHA Junction Exit 5 SB On-Ramp
Date Performed 9/08/2011 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2016 No-Build
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 2035   ft

VD = 1050  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2550 0.92 Level 2 0 0.990 1.00 2799
 Ramp 440 0.87 Level 1 0 0.995 1.00 508
 UpStream
 DownStream 1050 0.93 Level 4 0 0.980 1.00 1152

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM = 0.603   using Equation  (Exhibit 25-5)
V12 = 1687   pc/h

V3 or Vav34
1112   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 25-8 or 25-9)
PFD =   using Equation (Exhibit 25-12)
V12 =   pc/h
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 3307  Exhibit 25-7 No

VF Exhibit 25-14
VFO = VF - VR Exhibit 25-14

VR Exhibit 25-3

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 2195  Exhibit 25-7 4600:All No V12 Exhibit 25-14
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 16.7 (pc/mi/ln)
LOS = B (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 25-4)

Speed Determination Speed Determination
MS = 0.284 (Exibit 25-19)
SR= 52.0 mph (Exhibit 25-19)
S0= 53.8 mph (Exhibit 25-19)
S = 52.6 mph (Exhibit 25-14)

Ds = (Exhibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-15)
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FREEWAY WEAVING WORKSHEET
General Information Site Information

Analyst SEB
Agency/Company CHA
Date Performed 9/08/2011
Analysis Time Period PM

Freeway/Dir of Travel I-87 Northbound
Weaving Seg Location Exit 2E on to 2W off
Jurisdiction NYSDOT
Analysis Year 2016 No-Build

Inputs
Freeway free-flow speed, SFF (mi/h) 56
Weaving number of lanes, N 4
Weaving seg length, L (ft) 815
Terrain Level

Weaving type A
Volume ratio, VR 0.25
Weaving ratio, R 0.34

Conversions to pc/h Under Base Conditions
(pc/h) V PHF Truck % RV % E T E R fHV fp v
Vo1 3930 0.86 2 0 1.5 1.2 0.990 1.00 4615
Vo2 0 0.92 2 0 1.5 1.2 0.990 1.00 0
Vw1 900 0.92 2 0 1.5 1.2 0.990 1.00 988
Vw2 470 0.92 2 0 1.5 1.2 0.990 1.00 515
Vw 1503 Vnw 4615
V 6118
Weaving and Non-Weaving Speeds

Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)

a (Exhibit 24-6) 0.15 0.0035
b (Exhibit 24-6) 2.20 4.00
c (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75
Weaving intensity factor, Wi 1.40 0.76
Weaving and non-weaving
speeds, Si (mi/h) 34.17 41.10
Number of lanes required for unconstrained operation, Nw 1.36
Maximum number of lanes, Nw (max) 1.40

 If Nw < Nw(max) unconstrained operation  if Nw > Nw (max) constrained operation
Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment speed, S (mi/h)   39.15
Weaving segment density, D (pc/mi/ln)   39.07
Level of service, LOS   E
Capacity of base condition, cb (pc/h)   6490
Capacity as a 15-minute flow rate, c (veh/h)   6426
Capacity as a full-hour volume, ch (veh/h)   5626
Notes
a. Weaving segments longer than 2500 ft. are treated as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp
Junctions".
b. Capacity constrained by basic freeway capacity.
c. Capacity occurs under constrained operating conditions.
d. Three-lane Type A segments do not operate well at volume ratios greater than 0.45. Poor operations and some local queuing are expected in
such cases.
e. Four-lane Type A segments do not operate well at volume ratios greater than 0.35. Poor operations and some local queuing are expected in
such cases.
f. Capacity constrained by maximum allowable weaving flow rate: 2,800 pc/h (Type A), 4,000 (Type B), 3,500 (Type C).
g. Five-lane Type A segments do not operate well at volume ratios greater than 0.20. Poor operations and some local queuing are expected in such
cases.
h. Type B weaving segments do not operate well at volume ratios greater than 0.80. Poor operations and some local queuing are expected in such
cases.
i. Type C weaving segments do not operate well at volume ratios greater than 0.50. Poor operations and some local queuing are expected in such
cases.
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FREEWAY WEAVING WORKSHEET
General Information Site Information

Analyst SEB
Agency/Company CHA
Date Performed 6/22/2011
Analysis Time Period PM

Freeway/Dir of Travel I-87 Southbound
Weaving Seg Location Exit 2W on to 2E off
Jurisdiction NYSDOT
Analysis Year 2016 No-Build

Inputs
Freeway free-flow speed, SFF (mi/h) 56
Weaving number of lanes, N 4
Weaving seg length, L (ft) 810
Terrain Level

Weaving type A
Volume ratio, VR 0.26
Weaving ratio, R 0.25

Conversions to pc/h Under Base Conditions
(pc/h) V PHF Truck % RV % E T E R fHV fp v
Vo1 3080 0.92 2 0 1.5 1.2 0.990 1.00 3381
Vo2 0 0.92 2 0 1.5 1.2 0.990 1.00 0
Vw1 800 0.92 2 0 1.5 1.2 0.990 1.00 878
Vw2 270 0.92 2 0 1.5 1.2 0.990 1.00 296
Vw 1174 Vnw 3381
V 4555
Weaving and Non-Weaving Speeds

Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)

a (Exhibit 24-6) 0.15 0.0035
b (Exhibit 24-6) 2.20 4.00
c (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75
Weaving intensity factor, Wi 1.08 0.54
Weaving and non-weaving
speeds, Si (mi/h) 37.12 44.82
Number of lanes required for unconstrained operation, Nw 1.34
Maximum number of lanes, Nw (max) 1.40

 If Nw < Nw(max) unconstrained operation  if Nw > Nw (max) constrained operation
Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment speed, S (mi/h)   42.55
Weaving segment density, D (pc/mi/ln)   26.76
Level of service, LOS   C
Capacity of base condition, cb (pc/h)   6416
Capacity as a 15-minute flow rate, c (veh/h)   6352
Capacity as a full-hour volume, ch (veh/h)   5844
Notes
a. Weaving segments longer than 2500 ft. are treated as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp
Junctions".
b. Capacity constrained by basic freeway capacity.
c. Capacity occurs under constrained operating conditions.
d. Three-lane Type A segments do not operate well at volume ratios greater than 0.45. Poor operations and some local queuing are expected in
such cases.
e. Four-lane Type A segments do not operate well at volume ratios greater than 0.35. Poor operations and some local queuing are expected in
such cases.
f. Capacity constrained by maximum allowable weaving flow rate: 2,800 pc/h (Type A), 4,000 (Type B), 3,500 (Type C).
g. Five-lane Type A segments do not operate well at volume ratios greater than 0.20. Poor operations and some local queuing are expected in such
cases.
h. Type B weaving segments do not operate well at volume ratios greater than 0.80. Poor operations and some local queuing are expected in such
cases.
i. Type C weaving segments do not operate well at volume ratios greater than 0.50. Poor operations and some local queuing are expected in such
cases.
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Northbound I-87
Agency or Company CHA Junction Exit 2W On-Ramp
Date Performed 9/08/2011 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2026 No-Build
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1100   ft

Vu = 880  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown =   ft

VD =  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4400 0.86 Level 2 0 0.990 1.00 5167
 Ramp 730 0.92 Level 2 0 0.990 1.00 801
 UpStream 880 0.92 Level 2 0 0.990 1.00 966
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 1344.35   (Equation 25-2 or 25-3)
PFM = 0.586   using Equation  (Exhibit 25-5)
V12 = 3027   pc/h

V3 or Vav34
2140   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 25-8 or 25-9)
PFD =   using Equation (Exhibit 25-12)
V12 =   pc/h
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 5968  Exhibit 25-7 No

VF Exhibit 25-14
VFO = VF - VR Exhibit 25-14

VR Exhibit 25-3

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 3828  Exhibit 25-7 4600:All No V12 Exhibit 25-14
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 29.6 (pc/mi/ln)
LOS = D (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 25-4)

Speed Determination Speed Determination
MS = 0.432 (Exibit 25-19)
SR= 49.9 mph (Exhibit 25-19)
S0= 50.1 mph (Exhibit 25-19)
S = 50.0 mph (Exhibit 25-14)

Ds = (Exhibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Northbound I-87
Agency or Company CHA Junction Exit 4 NB Off
Date Performed 9/08/2011 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2026 No-Build
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 2660   ft

VD = 1470  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5150 0.86 Level 2 0 0.990 1.00 6048
 Ramp 630 0.86 Level 2 0 0.990 1.00 740
 UpStream
 DownStream 1470 0.88 Level 1 0 0.995 1.00 1679

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 25-8 or 25-9)
PFD = 0.575   using Equation (Exhibit 25-12)
V12 = 3791  pc/h
V3 or Vav34 2257  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 6048 Exhibit 25-14 6780 No
VFO = VF - VR 5308 Exhibit 25-14 6780 No

VR 740 Exhibit 25-3 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 3791 Exhibit 25-14 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 33.7 (pc/mi/ln)
LOS = D (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.430 (Exhibit 25-19)
SR= 50.0 mph (Exhibit 25-19)
S0= 56.5 mph (Exhibit 25-19)
S = 52.2 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Northbound I-87
Agency or Company CHA Junction Exit 4 NB On-Ramp
Date Performed 9/08/2011 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2026 No-Build
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 3500   ft

VD = 450  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4500 0.86 Level 2 0 0.990 1.00 5285
 Ramp 1470 0.88 Level 1 0 0.995 1.00 1679
 UpStream
 DownStream 450 0.92 Level 3 0 0.985 1.00 496

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 2408.94   (Equation 25-2 or 25-3)
PFM = 0.603   using Equation  (Exhibit 25-5)
V12 = 3185   pc/h

V3 or Vav34
2100   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 25-8 or 25-9)
PFD =   using Equation (Exhibit 25-12)
V12 =   pc/h
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 6964  Exhibit 25-7 Yes

VF Exhibit 25-14
VFO = VF - VR Exhibit 25-14

VR Exhibit 25-3

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 4864  Exhibit 25-7 4600:All Yes V12 Exhibit 25-14
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 37.0 (pc/mi/ln)
LOS = F (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 25-4)

Speed Determination Speed Determination
MS = 0.754 (Exibit 25-19)
SR= 45.4 mph (Exhibit 25-19)
S0= 50.2 mph (Exhibit 25-19)
S = 46.8 mph (Exhibit 25-14)

Ds = (Exhibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Northbound I-87
Agency or Company CHA Junction Exit 5 NB Off
Date Performed 9/08/2011 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2026 No-Build
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 3500   ft

Vu = 1470  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown =   ft

VD =  veh/h
   S FF =   56.0 mph SFR =  35.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5950 0.86 Level 2 0 0.990 1.00 6988
 Ramp 450 0.92 Level 3 0 0.985 1.00 496
 UpStream 1470 0.88 Level 1 0 0.995 1.00 1679
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ = 8653.39  (Equation 25-8 or 25-9)
PFD = 0.734   using Equation (Exhibit 25-12)
V12 = 5263  pc/h
V3 or Vav34 1725  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 6988 Exhibit 25-14 6780 Yes
VFO = VF - VR 6492 Exhibit 25-14 6780 No

VR 496 Exhibit 25-3 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 5263 Exhibit 25-14 4400:All Yes
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 47.3 (pc/mi/ln)
LOS = F (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.473 (Exhibit 25-19)
SR= 49.4 mph (Exhibit 25-19)
S0= 58.6 mph (Exhibit 25-19)
S = 51.4 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound
Agency or Company CHA Junction Exit 2W Off
Date Performed 9/08/2011 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2026 No-Build
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 1300   ft

VD = 850  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3950 0.92 Level 2 0 0.990 1.00 4336
 Ramp 570 0.92 Level 2 0 0.990 1.00 626
 UpStream
 DownStream 850 0.92 Level 2 0 0.990 1.00 933

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 25-8 or 25-9)
PFD = 0.623   using Equation (Exhibit 25-12)
V12 = 2937  pc/h
V3 or Vav34 1399  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 4336 Exhibit 25-14 6780 No
VFO = VF - VR 3710 Exhibit 25-14 6780 No

VR 626 Exhibit 25-3 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 2937 Exhibit 25-14 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 26.8 (pc/mi/ln)
LOS = C (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.419 (Exhibit 25-19)
SR= 50.1 mph (Exhibit 25-19)
S0= 59.9 mph (Exhibit 25-19)
S = 52.9 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound I-87
Agency or Company CHA Junction Exit 4 SB Off
Date Performed 9/08/2011 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2026 No-Build
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 3100   ft

VD = 450  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3000 0.92 Level 2 0 0.990 1.00 3293
 Ramp 620 0.92 Level 2 0 0.990 1.00 681
 UpStream
 DownStream 450 0.87 Level 1 0 0.995 1.00 520

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 25-8 or 25-9)
PFD = 0.646   using Equation (Exhibit 25-12)
V12 = 2369  pc/h
V3 or Vav34 924  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 3293 Exhibit 25-14 6780 No
VFO = VF - VR 2612 Exhibit 25-14 6780 No

VR 681 Exhibit 25-3 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 2369 Exhibit 25-14 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 20.4 (pc/mi/ln)
LOS = C (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.424 (Exhibit 25-19)
SR= 50.1 mph (Exhibit 25-19)
S0= 61.4 mph (Exhibit 25-19)
S = 52.8 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound I-87
Agency or Company CHA Junction Exit 4 SB On-Ramp
Date Performed 9/08/2011 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2026 No-Build
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 2035   ft

Vu = 450  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown =   ft

VD =  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2850 0.92 Level 2 0 0.990 1.00 3129
 Ramp 1110 0.93 Level 4 0 0.980 1.00 1217
 UpStream 450 0.87 Level 1 0 0.995 1.00 520
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM = 0.603   using Equation  (Exhibit 25-5)
V12 = 1886   pc/h

V3 or Vav34
1243   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 25-8 or 25-9)
PFD =   using Equation (Exhibit 25-12)
V12 =   pc/h
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 4346  Exhibit 25-7 No

VF Exhibit 25-14
VFO = VF - VR Exhibit 25-14

VR Exhibit 25-3

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 3103  Exhibit 25-7 4600:All No V12 Exhibit 25-14
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 23.5 (pc/mi/ln)
LOS = C (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 25-4)

Speed Determination Speed Determination
MS = 0.336 (Exibit 25-19)
SR= 51.3 mph (Exhibit 25-19)
S0= 53.3 mph (Exhibit 25-19)
S = 51.9 mph (Exhibit 25-14)

Ds = (Exhibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound I-87
Agency or Company CHA Junction Exit 5 SB On-Ramp
Date Performed 9/08/2011 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2026 No-Build
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 2035   ft

VD = 1110  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2600 0.92 Level 2 0 0.990 1.00 2854
 Ramp 450 0.87 Level 1 0 0.995 1.00 520
 UpStream
 DownStream 1110 0.93 Level 4 0 0.980 1.00 1217

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM = 0.603   using Equation  (Exhibit 25-5)
V12 = 1720   pc/h

V3 or Vav34
1134   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 25-8 or 25-9)
PFD =   using Equation (Exhibit 25-12)
V12 =   pc/h
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 3374  Exhibit 25-7 No

VF Exhibit 25-14
VFO = VF - VR Exhibit 25-14

VR Exhibit 25-3

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 2240  Exhibit 25-7 4600:All No V12 Exhibit 25-14
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 17.1 (pc/mi/ln)
LOS = B (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 25-4)

Speed Determination Speed Determination
MS = 0.286 (Exibit 25-19)
SR= 52.0 mph (Exhibit 25-19)
S0= 53.7 mph (Exhibit 25-19)
S = 52.6 mph (Exhibit 25-14)

Ds = (Exhibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-15)
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FREEWAY WEAVING WORKSHEET
General Information Site Information

Analyst SEB
Agency/Company CHA
Date Performed 9/08/2011
Analysis Time Period PM

Freeway/Dir of Travel I-87 Northbound
Weaving Seg Location Exit 2E on to 2W off
Jurisdiction NYSDOT
Analysis Year 2026 No-Build

Inputs
Freeway free-flow speed, SFF (mi/h) 56
Weaving number of lanes, N 4
Weaving seg length, L (ft) 815
Terrain Level

Weaving type A
Volume ratio, VR 0.24
Weaving ratio, R 0.35

Conversions to pc/h Under Base Conditions
(pc/h) V PHF Truck % RV % E T E R fHV fp v
Vo1 3930 0.86 2 0 1.5 1.2 0.990 1.00 4615
Vo2 0 0.92 2 0 1.5 1.2 0.990 1.00 0
Vw1 880 0.92 2 0 1.5 1.2 0.990 1.00 966
Vw2 470 0.92 2 0 1.5 1.2 0.990 1.00 515
Vw 1481 Vnw 4615
V 6096
Weaving and Non-Weaving Speeds

Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)

a (Exhibit 24-6) 0.15 0.0035
b (Exhibit 24-6) 2.20 4.00
c (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75
Weaving intensity factor, Wi 1.39 0.75
Weaving and non-weaving
speeds, Si (mi/h) 34.26 41.25
Number of lanes required for unconstrained operation, Nw 1.35
Maximum number of lanes, Nw (max) 1.40

 If Nw < Nw(max) unconstrained operation  if Nw > Nw (max) constrained operation
Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment speed, S (mi/h)   39.30
Weaving segment density, D (pc/mi/ln)   38.78
Level of service, LOS   E
Capacity of base condition, cb (pc/h)   6505
Capacity as a 15-minute flow rate, c (veh/h)   6441
Capacity as a full-hour volume, ch (veh/h)   5638
Notes
a. Weaving segments longer than 2500 ft. are treated as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp
Junctions".
b. Capacity constrained by basic freeway capacity.
c. Capacity occurs under constrained operating conditions.
d. Three-lane Type A segments do not operate well at volume ratios greater than 0.45. Poor operations and some local queuing are expected in
such cases.
e. Four-lane Type A segments do not operate well at volume ratios greater than 0.35. Poor operations and some local queuing are expected in
such cases.
f. Capacity constrained by maximum allowable weaving flow rate: 2,800 pc/h (Type A), 4,000 (Type B), 3,500 (Type C).
g. Five-lane Type A segments do not operate well at volume ratios greater than 0.20. Poor operations and some local queuing are expected in such
cases.
h. Type B weaving segments do not operate well at volume ratios greater than 0.80. Poor operations and some local queuing are expected in such
cases.
i. Type C weaving segments do not operate well at volume ratios greater than 0.50. Poor operations and some local queuing are expected in such
cases.
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FREEWAY WEAVING WORKSHEET
General Information Site Information

Analyst SEB
Agency/Company CHA
Date Performed 6/22/2011
Analysis Time Period PM

Freeway/Dir of Travel I-87 Southbound
Weaving Seg Location Exit 2W on to 2E off
Jurisdiction NYSDOT
Analysis Year 2026 No-Build

Inputs
Freeway free-flow speed, SFF (mi/h) 56
Weaving number of lanes, N 4
Weaving seg length, L (ft) 810
Terrain Level

Weaving type A
Volume ratio, VR 0.26
Weaving ratio, R 0.23

Conversions to pc/h Under Base Conditions
(pc/h) V PHF Truck % RV % E T E R fHV fp v
Vo1 3150 0.92 2 0 1.5 1.2 0.990 1.00 3458
Vo2 0 0.92 2 0 1.5 1.2 0.990 1.00 0
Vw1 850 0.92 2 0 1.5 1.2 0.990 1.00 933
Vw2 250 0.92 2 0 1.5 1.2 0.990 1.00 274
Vw 1207 Vnw 3458
V 4665
Weaving and Non-Weaving Speeds

Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)

a (Exhibit 24-6) 0.15 0.0035
b (Exhibit 24-6) 2.20 4.00
c (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75
Weaving intensity factor, Wi 1.11 0.56
Weaving and non-weaving
speeds, Si (mi/h) 36.84 44.46
Number of lanes required for unconstrained operation, Nw 1.35
Maximum number of lanes, Nw (max) 1.40

 If Nw < Nw(max) unconstrained operation  if Nw > Nw (max) constrained operation
Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment speed, S (mi/h)   42.20
Weaving segment density, D (pc/mi/ln)   27.64
Level of service, LOS   C
Capacity of base condition, cb (pc/h)   6410
Capacity as a 15-minute flow rate, c (veh/h)   6347
Capacity as a full-hour volume, ch (veh/h)   5839
Notes
a. Weaving segments longer than 2500 ft. are treated as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp
Junctions".
b. Capacity constrained by basic freeway capacity.
c. Capacity occurs under constrained operating conditions.
d. Three-lane Type A segments do not operate well at volume ratios greater than 0.45. Poor operations and some local queuing are expected in
such cases.
e. Four-lane Type A segments do not operate well at volume ratios greater than 0.35. Poor operations and some local queuing are expected in
such cases.
f. Capacity constrained by maximum allowable weaving flow rate: 2,800 pc/h (Type A), 4,000 (Type B), 3,500 (Type C).
g. Five-lane Type A segments do not operate well at volume ratios greater than 0.20. Poor operations and some local queuing are expected in such
cases.
h. Type B weaving segments do not operate well at volume ratios greater than 0.80. Poor operations and some local queuing are expected in such
cases.
i. Type C weaving segments do not operate well at volume ratios greater than 0.50. Poor operations and some local queuing are expected in such
cases.
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Northbound I-87
Agency or Company CHA Junction Exit 2W On-Ramp
Date Performed 9/08/2011 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2036 No-Build
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1100   ft

Vu = 860  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown =   ft

VD =  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4450 0.86 Level 2 0 0.990 1.00 5226
 Ramp 740 0.92 Level 2 0 0.990 1.00 812
 UpStream 860 0.92 Level 2 0 0.990 1.00 944
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 1359.33   (Equation 25-2 or 25-3)
PFM = 0.585   using Equation  (Exhibit 25-5)
V12 = 3056   pc/h

V3 or Vav34
2170   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 25-8 or 25-9)
PFD =   using Equation (Exhibit 25-12)
V12 =   pc/h
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 6038  Exhibit 25-7 No

VF Exhibit 25-14
VFO = VF - VR Exhibit 25-14

VR Exhibit 25-3

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 3868  Exhibit 25-7 4600:All No V12 Exhibit 25-14
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 29.9 (pc/mi/ln)
LOS = D (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 25-4)

Speed Determination Speed Determination
MS = 0.440 (Exibit 25-19)
SR= 49.8 mph (Exhibit 25-19)
S0= 50.0 mph (Exhibit 25-19)
S = 49.9 mph (Exhibit 25-14)

Ds = (Exhibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Northbound I-87
Agency or Company CHA Junction Exit 4 NB Off
Date Performed 9/08/2011 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2036 No-Build
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 2660   ft

VD = 1500  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5200 0.86 Level 2 0 0.990 1.00 6107
 Ramp 630 0.86 Level 2 0 0.990 1.00 740
 UpStream
 DownStream 1500 0.88 Level 1 0 0.995 1.00 1713

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 25-8 or 25-9)
PFD = 0.573   using Equation (Exhibit 25-12)
V12 = 3817  pc/h
V3 or Vav34 2290  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 6107 Exhibit 25-14 6780 No
VFO = VF - VR 5367 Exhibit 25-14 6780 No

VR 740 Exhibit 25-3 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 3817 Exhibit 25-14 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 33.9 (pc/mi/ln)
LOS = D (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.430 (Exhibit 25-19)
SR= 50.0 mph (Exhibit 25-19)
S0= 56.4 mph (Exhibit 25-19)
S = 52.2 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Northbound I-87
Agency or Company CHA Junction Exit 4 NB On-Ramp
Date Performed 9/08/2011 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2036 No-Build
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 3500   ft

VD = 470  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4600 0.86 Level 2 0 0.990 1.00 5402
 Ramp 1500 0.88 Level 1 0 0.995 1.00 1713
 UpStream
 DownStream 470 0.92 Level 3 0 0.985 1.00 519

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 2520.64   (Equation 25-2 or 25-3)
PFM = 0.603   using Equation  (Exhibit 25-5)
V12 = 3256   pc/h

V3 or Vav34
2146   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 25-8 or 25-9)
PFD =   using Equation (Exhibit 25-12)
V12 =   pc/h
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 7115  Exhibit 25-7 Yes

VF Exhibit 25-14
VFO = VF - VR Exhibit 25-14

VR Exhibit 25-3

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 4969  Exhibit 25-7 4600:All Yes V12 Exhibit 25-14
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 37.8 (pc/mi/ln)
LOS = F (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 25-4)

Speed Determination Speed Determination
MS = 0.810 (Exibit 25-19)
SR= 44.7 mph (Exhibit 25-19)
S0= 50.1 mph (Exhibit 25-19)
S = 46.2 mph (Exhibit 25-14)

Ds = (Exhibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Northbound I-87
Agency or Company CHA Junction Exit 5 NB Off
Date Performed 9/08/2011 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2036 No-Build
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 3500   ft

Vu = 1500  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown =   ft

VD =  veh/h
   S FF =   56.0 mph SFR =  35.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 6050 0.86 Level 2 0 0.990 1.00 7105
 Ramp 470 0.92 Level 3 0 0.985 1.00 519
 UpStream 1500 0.88 Level 1 0 0.995 1.00 1713
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ = 8785.92  (Equation 25-8 or 25-9)
PFD = 0.736   using Equation (Exhibit 25-12)
V12 = 5363  pc/h
V3 or Vav34 1742  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 7105 Exhibit 25-14 6780 Yes
VFO = VF - VR 6586 Exhibit 25-14 6780 No

VR 519 Exhibit 25-3 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 5363 Exhibit 25-14 4400:All Yes
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 48.1 (pc/mi/ln)
LOS = F (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.475 (Exhibit 25-19)
SR= 49.4 mph (Exhibit 25-19)
S0= 58.5 mph (Exhibit 25-19)
S = 51.3 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound
Agency or Company CHA Junction Exit 2W Off
Date Performed 9/08/2011 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2036 No-Build
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 1300   ft

VD = 910  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4100 0.92 Level 2 0 0.990 1.00 4501
 Ramp 650 0.92 Level 2 0 0.990 1.00 714
 UpStream
 DownStream 910 0.92 Level 2 0 0.990 1.00 999

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 25-8 or 25-9)
PFD = 0.615   using Equation (Exhibit 25-12)
V12 = 3042  pc/h
V3 or Vav34 1459  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 4501 Exhibit 25-14 6780 No
VFO = VF - VR 3787 Exhibit 25-14 6780 No

VR 714 Exhibit 25-3 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 3042 Exhibit 25-14 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 27.7 (pc/mi/ln)
LOS = C (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.427 (Exhibit 25-19)
SR= 50.0 mph (Exhibit 25-19)
S0= 59.6 mph (Exhibit 25-19)
S = 52.8 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound I-87
Agency or Company CHA Junction Exit 4 SB Off
Date Performed 9/08/2011 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2036 No-Build
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 3100   ft

VD = 470  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3100 0.92 Level 2 0 0.990 1.00 3403
 Ramp 600 0.92 Level 2 0 0.990 1.00 659
 UpStream
 DownStream 470 0.87 Level 1 0 0.995 1.00 543

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 25-8 or 25-9)
PFD = 0.645   using Equation (Exhibit 25-12)
V12 = 2428  pc/h
V3 or Vav34 975  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 3403 Exhibit 25-14 6780 No
VFO = VF - VR 2744 Exhibit 25-14 6780 No

VR 659 Exhibit 25-3 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 2428 Exhibit 25-14 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 20.9 (pc/mi/ln)
LOS = C (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.422 (Exhibit 25-19)
SR= 50.1 mph (Exhibit 25-19)
S0= 61.4 mph (Exhibit 25-19)
S = 52.9 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound I-87
Agency or Company CHA Junction Exit 4 SB On-Ramp
Date Performed 9/08/2011 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2036 No-Build
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 2035   ft

Vu = 470  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown =   ft

VD =  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2950 0.92 Level 2 0 0.990 1.00 3239
 Ramp 1170 0.93 Level 4 0 0.980 1.00 1283
 UpStream 470 0.87 Level 1 0 0.995 1.00 543
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM = 0.603   using Equation  (Exhibit 25-5)
V12 = 1952   pc/h

V3 or Vav34
1287   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 25-8 or 25-9)
PFD =   using Equation (Exhibit 25-12)
V12 =   pc/h
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 4522  Exhibit 25-7 No

VF Exhibit 25-14
VFO = VF - VR Exhibit 25-14

VR Exhibit 25-3

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 3235  Exhibit 25-7 4600:All No V12 Exhibit 25-14
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 24.5 (pc/mi/ln)
LOS = C (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 25-4)

Speed Determination Speed Determination
MS = 0.348 (Exibit 25-19)
SR= 51.1 mph (Exhibit 25-19)
S0= 53.2 mph (Exhibit 25-19)
S = 51.7 mph (Exhibit 25-14)

Ds = (Exhibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound I-87
Agency or Company CHA Junction Exit 5 SB On-Ramp
Date Performed 9/08/2011 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2036 No-Build
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 2035   ft

VD = 1170  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2750 0.92 Level 2 0 0.990 1.00 3019
 Ramp 470 0.87 Level 1 0 0.995 1.00 543
 UpStream
 DownStream 1170 0.93 Level 4 0 0.980 1.00 1283

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM = 0.603   using Equation  (Exhibit 25-5)
V12 = 1820   pc/h

V3 or Vav34
1199   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 25-8 or 25-9)
PFD =   using Equation (Exhibit 25-12)
V12 =   pc/h
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 3562  Exhibit 25-7 No

VF Exhibit 25-14
VFO = VF - VR Exhibit 25-14

VR Exhibit 25-3

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 2363  Exhibit 25-7 4600:All No V12 Exhibit 25-14
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 18.0 (pc/mi/ln)
LOS = B (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 25-4)

Speed Determination Speed Determination
MS = 0.290 (Exibit 25-19)
SR= 51.9 mph (Exhibit 25-19)
S0= 53.5 mph (Exhibit 25-19)
S = 52.4 mph (Exhibit 25-14)

Ds = (Exhibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-15)
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FREEWAY WEAVING WORKSHEET
General Information Site Information

Analyst SEB
Agency/Company CHA
Date Performed 9/08/2011
Analysis Time Period PM

Freeway/Dir of Travel I-87 Northbound
Weaving Seg Location Exit 2E on to 2W off
Jurisdiction NYSDOT
Analysis Year 2036 No-Build

Inputs
Freeway free-flow speed, SFF (mi/h) 56
Weaving number of lanes, N 4
Weaving seg length, L (ft) 815
Terrain Level

Weaving type A
Volume ratio, VR 0.24
Weaving ratio, R 0.35

Conversions to pc/h Under Base Conditions
(pc/h) V PHF Truck % RV % E T E R fHV fp v
Vo1 3980 0.86 2 0 1.5 1.2 0.990 1.00 4674
Vo2 0 0.92 2 0 1.5 1.2 0.990 1.00 0
Vw1 860 0.92 2 0 1.5 1.2 0.990 1.00 944
Vw2 470 0.92 2 0 1.5 1.2 0.990 1.00 515
Vw 1459 Vnw 4674
V 6133
Weaving and Non-Weaving Speeds

Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)

a (Exhibit 24-6) 0.15 0.0035
b (Exhibit 24-6) 2.20 4.00
c (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75
Weaving intensity factor, Wi 1.38 0.75
Weaving and non-weaving
speeds, Si (mi/h) 34.30 41.35
Number of lanes required for unconstrained operation, Nw 1.33
Maximum number of lanes, Nw (max) 1.40

 If Nw < Nw(max) unconstrained operation  if Nw > Nw (max) constrained operation
Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment speed, S (mi/h)   39.42
Weaving segment density, D (pc/mi/ln)   38.90
Level of service, LOS   E
Capacity of base condition, cb (pc/h)   6533
Capacity as a 15-minute flow rate, c (veh/h)   6468
Capacity as a full-hour volume, ch (veh/h)   5660
Notes
a. Weaving segments longer than 2500 ft. are treated as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp
Junctions".
b. Capacity constrained by basic freeway capacity.
c. Capacity occurs under constrained operating conditions.
d. Three-lane Type A segments do not operate well at volume ratios greater than 0.45. Poor operations and some local queuing are expected in
such cases.
e. Four-lane Type A segments do not operate well at volume ratios greater than 0.35. Poor operations and some local queuing are expected in
such cases.
f. Capacity constrained by maximum allowable weaving flow rate: 2,800 pc/h (Type A), 4,000 (Type B), 3,500 (Type C).
g. Five-lane Type A segments do not operate well at volume ratios greater than 0.20. Poor operations and some local queuing are expected in such
cases.
h. Type B weaving segments do not operate well at volume ratios greater than 0.80. Poor operations and some local queuing are expected in such
cases.
i. Type C weaving segments do not operate well at volume ratios greater than 0.50. Poor operations and some local queuing are expected in such
cases.
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FREEWAY WEAVING WORKSHEET
General Information Site Information

Analyst SEB
Agency/Company CHA
Date Performed 6/22/2011
Analysis Time Period PM

Freeway/Dir of Travel I-87 Southbound
Weaving Seg Location Exit 2W on to 2E off
Jurisdiction NYSDOT
Analysis Year 2036 No-Build

Inputs
Freeway free-flow speed, SFF (mi/h) 56
Weaving number of lanes, N 4
Weaving seg length, L (ft) 810
Terrain Level

Weaving type A
Volume ratio, VR 0.26
Weaving ratio, R 0.20

Conversions to pc/h Under Base Conditions
(pc/h) V PHF Truck % RV % E T E R fHV fp v
Vo1 3220 0.92 2 0 1.5 1.2 0.990 1.00 3534
Vo2 0 0.92 2 0 1.5 1.2 0.990 1.00 0
Vw1 910 0.92 2 0 1.5 1.2 0.990 1.00 999
Vw2 230 0.92 2 0 1.5 1.2 0.990 1.00 252
Vw 1251 Vnw 3534
V 4785
Weaving and Non-Weaving Speeds

Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)

a (Exhibit 24-6) 0.15 0.0035
b (Exhibit 24-6) 2.20 4.00
c (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75
Weaving intensity factor, Wi 1.14 0.59
Weaving and non-weaving
speeds, Si (mi/h) 36.50 44.02
Number of lanes required for unconstrained operation, Nw 1.36
Maximum number of lanes, Nw (max) 1.40

 If Nw < Nw(max) unconstrained operation  if Nw > Nw (max) constrained operation
Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment speed, S (mi/h)   41.77
Weaving segment density, D (pc/mi/ln)   28.64
Level of service, LOS   D
Capacity of base condition, cb (pc/h)   6395
Capacity as a 15-minute flow rate, c (veh/h)   6332
Capacity as a full-hour volume, ch (veh/h)   5825
Notes
a. Weaving segments longer than 2500 ft. are treated as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp
Junctions".
b. Capacity constrained by basic freeway capacity.
c. Capacity occurs under constrained operating conditions.
d. Three-lane Type A segments do not operate well at volume ratios greater than 0.45. Poor operations and some local queuing are expected in
such cases.
e. Four-lane Type A segments do not operate well at volume ratios greater than 0.35. Poor operations and some local queuing are expected in
such cases.
f. Capacity constrained by maximum allowable weaving flow rate: 2,800 pc/h (Type A), 4,000 (Type B), 3,500 (Type C).
g. Five-lane Type A segments do not operate well at volume ratios greater than 0.20. Poor operations and some local queuing are expected in such
cases.
h. Type B weaving segments do not operate well at volume ratios greater than 0.80. Poor operations and some local queuing are expected in such
cases.
i. Type C weaving segments do not operate well at volume ratios greater than 0.50. Poor operations and some local queuing are expected in such
cases.
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Northbound I-87
Agency or Company CHA From/To Exit 4 off to Exit 4 on
Date Performed 12/13/2011 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2046 No-Build
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 4550 veh/h Peak-Hour Factor, PHF 0.86
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

1781 pc/h/ln

S 56.0 mi/h
D = vp / S 31.8 pc/mi/ln
LOS D

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Southbound I-87
Agency or Company CHA From/To Exit 5 on to Exit 4 on
Date Performed 12/13/2011 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2046 No-Build
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 3050 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

1116 pc/h/ln

S 56.0 mi/h
D = vp / S 19.9 pc/mi/ln
LOS C

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Northbound I-87
Agency or Company CHA From/To Exit 2 to Exit 4
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2016 Diamond
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 3300 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

1208 pc/h/ln

S 56.0 mi/h
D = vp / S 21.6 pc/mi/ln
LOS C

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Southbound I-87
Agency or Company CHA From/To Exit 4 to Exit 2
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2016 Diamond
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 5200 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

1903 pc/h/ln

S 55.7 mi/h
D = vp / S 34.2 pc/mi/ln
LOS D

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Northbound I-87
Agency or Company CHA From/To Exit 4 off to Exit 4 on
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2016 Diamond
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 2450 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

897 pc/h/ln

S 56.0 mi/h
D = vp / S 16.0 pc/mi/ln
LOS B

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Southbound I-87
Agency or Company CHA From/To Exit 4 off to Exit 4 on
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2016 Diamond
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 4700 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

1720 pc/h/ln

S 56.0 mi/h
D = vp / S 30.7 pc/mi/ln
LOS D

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7

Copyright © 2007 University of Florida, All Rights Reserved HCS+TM   Version 5.3 Generated:  2/15/2012    2:08 PM

Page 1 of 1BASIC FREEWAY WORKSHEET

2/15/2012file://C:\Documents and Settings\3178\Local Settings\Temp\f2k7E8.tmp



BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Northbound I-87
Agency or Company CHA From/To Exit 4 to Exit 5
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2016 Diamond
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 2500 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

915 pc/h/ln

S 56.0 mi/h
D = vp / S 16.3 pc/mi/ln
LOS B

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Southbound I-87
Agency or Company CHA From/To Exit 5 to Exit 4
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2016 Diamond
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 5350 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

1958 pc/h/ln

S 55.3 mi/h
D = vp / S 35.4 pc/mi/ln
LOS E

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst CLD Highway/Direction of Travel Northbound I-87
Agency or Company CHA From/To Exit 5 to Exit 6
Date Performed 07/29/13 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2016 Diamond
Project Description    Exit 4

Oper.(LOS)gfedcb Des.(N)gfedc Planning Datagfedc

Flow Inputs
Volume, V 2400 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade  %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 4
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

659 pc/h/ln

S 56.0 mi/h
D = vp / S 11.8 pc/mi/ln
LOS B

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst CLD Highway/Direction of Travel Southbound I-87
Agency or Company CHA From/To Exit 6 to Exit 5
Date Performed 07/29/13 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2016 Diamond
Project Description    Exit 4

Oper.(LOS)gfedcb Des.(N)gfedc Planning Datagfedc

Flow Inputs
Volume, V 6100 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade  %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 4
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

1674 pc/h/ln

S 56.0 mi/h
D = vp / S 29.9 pc/mi/ln
LOS D

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Northbound I-87
Agency or Company CHA Junction Exit 2W On-Ramp
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2016 Diamond
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1100   ft

Vu = 660  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown =   ft

VD =  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2900 0.92 Level 2 0 0.990 1.00 3184
 Ramp 380 0.92 Level 2 0 0.990 1.00 417
 UpStream 660 0.92 Level 2 0 0.990 1.00 725
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 837.81   (Equation 25-2 or 25-3)
PFM = 0.601   using Equation  (Exhibit 25-5)
V12 = 1915   pc/h

V3 or Vav34
1269   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 25-8 or 25-9)
PFD =   using Equation (Exhibit 25-12)
V12 =   pc/h
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 3601  Exhibit 25-7 No

VF Exhibit 25-14
VFO = VF - VR Exhibit 25-14

VR Exhibit 25-3

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 2332  Exhibit 25-7 4600:All No V12 Exhibit 25-14
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 18.1 (pc/mi/ln)
LOS = B (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 25-4)

Speed Determination Speed Determination
MS = 0.293 (Exibit 25-19)
SR= 51.9 mph (Exhibit 25-19)
S0= 53.2 mph (Exhibit 25-19)
S = 52.4 mph (Exhibit 25-14)

Ds = (Exhibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Northbound I-87
Agency or Company CHA Junction Exit 4 NB Off
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2016 Diamond
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 1850   ft

VD = 560  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3300 0.92 Level 2 0 0.990 1.00 3623
 Ramp 850 0.82 Level 2 0 0.990 1.00 1047
 UpStream
 DownStream 560 0.92 Level 2 0 0.990 1.00 615

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 25-8 or 25-9)
PFD = 0.621   using Equation (Exhibit 25-12)
V12 = 2647  pc/h
V3 or Vav34 976  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 3623 Exhibit 25-14 6780 No
VFO = VF - VR 2576 Exhibit 25-14 6780 No

VR 1047 Exhibit 25-3 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 2647 Exhibit 25-14 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 20.9 (pc/mi/ln)
LOS = C (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.457 (Exhibit 25-19)
SR= 49.6 mph (Exhibit 25-19)
S0= 61.4 mph (Exhibit 25-19)
S = 52.3 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Northbound I-87
Agency or Company CHA Junction Exit 4 NB On-Ramp
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2016 Diamond
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1850   ft

Vu = 850  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown =   ft

VD =  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2450 0.92 Level 2 0 0.990 1.00 2690
 Ramp 560 0.92 Level 2 0 0.990 1.00 615
 UpStream 850 0.96 Level 2 0 0.990 1.00 894
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 978.71   (Equation 25-2 or 25-3)
PFM = 0.614   using Equation  (Exhibit 25-5)
V12 = 1652   pc/h

V3 or Vav34
1038   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 25-8 or 25-9)
PFD =   using Equation (Exhibit 25-12)
V12 =   pc/h
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 3305  Exhibit 25-7 No

VF Exhibit 25-14
VFO = VF - VR Exhibit 25-14

VR Exhibit 25-3

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 2267  Exhibit 25-7 4600:All No V12 Exhibit 25-14
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 14.7 (pc/mi/ln)
LOS = B (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 25-4)

Speed Determination Speed Determination
MS = 0.254 (Exibit 25-19)
SR= 52.4 mph (Exhibit 25-19)
S0= 54.1 mph (Exhibit 25-19)
S = 52.9 mph (Exhibit 25-14)

Ds = (Exhibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Northbound I-87
Agency or Company CHA Junction Exit 5 NB Off
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2016 Diamond
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 7810   ft

Vu = 560  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown =   ft

VD =  veh/h
   S FF =   56.0 mph SFR =  35.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2500 0.92 Level 2 0 0.990 1.00 2745
 Ramp 490 0.96 Level 2 0 0.990 1.00 516
 UpStream 560 0.92 Level 2 0 0.990 1.00 615
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ = 6479.21  (Equation 25-8 or 25-9)
PFD = 0.668   using Equation (Exhibit 25-12)
V12 = 2004  pc/h
V3 or Vav34 741  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 2745 Exhibit 25-14 6780 No
VFO = VF - VR 2229 Exhibit 25-14 6780 No

VR 516 Exhibit 25-3 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 2004 Exhibit 25-14 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 19.2 (pc/mi/ln)
LOS = B (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.474 (Exhibit 25-19)
SR= 49.4 mph (Exhibit 25-19)
S0= 61.4 mph (Exhibit 25-19)
S = 52.1 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound
Agency or Company CHA Junction Exit 2W Off
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2016 Diamond
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 1300   ft

VD = 340  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5200 0.92 Level 2 0 0.990 1.00 5709
 Ramp 930 0.92 Level 2 0 0.990 1.00 1021
 UpStream
 DownStream 340 0.92 Level 2 0 0.990 1.00 373

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 25-8 or 25-9)
PFD = 0.570   using Equation (Exhibit 25-12)
V12 = 3695  pc/h
V3 or Vav34 2014  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 5709 Exhibit 25-14 6780 No
VFO = VF - VR 4688 Exhibit 25-14 6780 No

VR 1021 Exhibit 25-3 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 3695 Exhibit 25-14 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 33.3 (pc/mi/ln)
LOS = D (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.455 (Exhibit 25-19)
SR= 49.6 mph (Exhibit 25-19)
S0= 57.5 mph (Exhibit 25-19)
S = 52.1 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound I-87
Agency or Company CHA Junction Exit 4 SB Off
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2016 Diamond
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 1820   ft

VD = 510  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5350 0.92 Level 2 0 0.990 1.00 5873
 Ramp 630 0.92 Level 2 0 0.990 1.00 692
 UpStream
 DownStream 510 0.93 Level 5 0 0.976 1.00 562

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 25-8 or 25-9)
PFD = 0.581   using Equation (Exhibit 25-12)
V12 = 3704  pc/h
V3 or Vav34 2169  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 5873 Exhibit 25-14 6780 No
VFO = VF - VR 5181 Exhibit 25-14 6780 No

VR 692 Exhibit 25-3 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 3704 Exhibit 25-14 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 29.8 (pc/mi/ln)
LOS = D (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.425 (Exhibit 25-19)
SR= 50.0 mph (Exhibit 25-19)
S0= 56.9 mph (Exhibit 25-19)
S = 52.4 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound I-87
Agency or Company CHA Junction Exit 4 SB On-Ramp
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2016 Diamond
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1820   ft

Vu = 630  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown =   ft

VD =  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4700 0.92 Level 2 0 0.990 1.00 5160
 Ramp 510 0.93 Level 5 0 0.976 1.00 562
 UpStream 630 0.92 Level 2 0 0.990 1.00 692
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 1493.73   (Equation 25-2 or 25-3)
PFM = 0.614   using Equation  (Exhibit 25-5)
V12 = 3168   pc/h

V3 or Vav34
1992   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 25-8 or 25-9)
PFD =   using Equation (Exhibit 25-12)
V12 =   pc/h
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 5722  Exhibit 25-7 No

VF Exhibit 25-14
VFO = VF - VR Exhibit 25-14

VR Exhibit 25-3

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 3730  Exhibit 25-7 4600:All No V12 Exhibit 25-14
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 26.1 (pc/mi/ln)
LOS = C (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 25-4)

Speed Determination Speed Determination
MS = 0.379 (Exibit 25-19)
SR= 50.7 mph (Exhibit 25-19)
S0= 50.6 mph (Exhibit 25-19)
S = 50.7 mph (Exhibit 25-14)

Ds = (Exhibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound I-87
Agency or Company CHA Junction Exit 5 SB On-Ramp
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2016 Diamond
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 6100   ft

VD = 630  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5100 0.92 Level 2 0 0.990 1.00 5599
 Ramp 250 0.93 Level 3 0 0.985 1.00 273
 UpStream
 DownStream 630 0.92 Level 2 0 0.990 1.00 692

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 2782.47   (Equation 25-2 or 25-3)
PFM = 0.614   using Equation  (Exhibit 25-5)
V12 = 3437   pc/h

V3 or Vav34
2162   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 25-8 or 25-9)
PFD =   using Equation (Exhibit 25-12)
V12 =   pc/h
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 5872  Exhibit 25-7 No

VF Exhibit 25-14
VFO = VF - VR Exhibit 25-14

VR Exhibit 25-3

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 3710  Exhibit 25-7 4600:All No V12 Exhibit 25-14
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 26.1 (pc/mi/ln)
LOS = C (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 25-4)

Speed Determination Speed Determination
MS = 0.376 (Exibit 25-19)
SR= 50.7 mph (Exhibit 25-19)
S0= 50.0 mph (Exhibit 25-19)
S = 50.5 mph (Exhibit 25-14)

Ds = (Exhibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-15)
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FREEWAY WEAVING WORKSHEET
General Information Site Information

Analyst SEB
Agency/Company CHA
Date Performed 02/15/12
Analysis Time Period AM

Freeway/Dir of Travel I-87 Northbound
Weaving Seg Location Exit 2E on to 2W off
Jurisdiction NYSDOT
Analysis Year 2016 Diamond

Inputs
Freeway free-flow speed, SFF (mi/h) 56
Weaving number of lanes, N 4
Weaving seg length, L (ft) 815
Terrain Level

Weaving type A
Volume ratio, VR 0.27
Weaving ratio, R 0.31

Conversions to pc/h Under Base Conditions
(pc/h) V PHF Truck % RV % E T E R fHV fp v
Vo1 2600 0.92 2 0 1.5 1.2 0.990 1.00 2854
Vo2 0 0.92 2 0 1.5 1.2 0.990 1.00 0
Vw1 660 0.92 2 0 1.5 1.2 0.990 1.00 724
Vw2 300 0.92 2 0 1.5 1.2 0.990 1.00 329
Vw 1053 Vnw 2854
V 3907
Weaving and Non-Weaving Speeds

Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)

a (Exhibit 24-6) 0.15 0.0035
b (Exhibit 24-6) 2.20 4.00
c (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75
Weaving intensity factor, Wi 0.94 0.46
Weaving and non-weaving
speeds, Si (mi/h) 38.65 46.52
Number of lanes required for unconstrained operation, Nw 1.36
Maximum number of lanes, Nw (max) 1.40

 If Nw < Nw(max) unconstrained operation  if Nw > Nw (max) constrained operation
Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment speed, S (mi/h)   44.10
Weaving segment density, D (pc/mi/ln)   22.15
Level of service, LOS   C
Capacity of base condition, cb (pc/h)   6357
Capacity as a 15-minute flow rate, c (veh/h)   6294
Capacity as a full-hour volume, ch (veh/h)   5790
Notes
a. Weaving segments longer than 2500 ft. are treated as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp
Junctions".
b. Capacity constrained by basic freeway capacity.
c. Capacity occurs under constrained operating conditions.
d. Three-lane Type A segments do not operate well at volume ratios greater than 0.45. Poor operations and some local queuing are expected in
such cases.
e. Four-lane Type A segments do not operate well at volume ratios greater than 0.35. Poor operations and some local queuing are expected in
such cases.
f. Capacity constrained by maximum allowable weaving flow rate: 2,800 pc/h (Type A), 4,000 (Type B), 3,500 (Type C).
g. Five-lane Type A segments do not operate well at volume ratios greater than 0.20. Poor operations and some local queuing are expected in such
cases.
h. Type B weaving segments do not operate well at volume ratios greater than 0.80. Poor operations and some local queuing are expected in such
cases.
i. Type C weaving segments do not operate well at volume ratios greater than 0.50. Poor operations and some local queuing are expected in such
cases.
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FREEWAY WEAVING WORKSHEET
General Information Site Information

Analyst SEB
Agency/Company CHA
Date Performed 02/15/12
Analysis Time Period AM

Freeway/Dir of Travel I-87 Southbound
Weaving Seg Location Exit 2W on to 2E off
Jurisdiction NYSDOT
Analysis Year 2016 Diamond

Inputs
Freeway free-flow speed, SFF (mi/h) 56
Weaving number of lanes, N 4
Weaving seg length, L (ft) 810
Terrain Level

Weaving type A
Volume ratio, VR 0.23
Weaving ratio, R 0.32

Conversions to pc/h Under Base Conditions
(pc/h) V PHF Truck % RV % E T E R fHV fp v
Vo1 3530 0.92 2 0 1.5 1.2 0.990 1.00 3875
Vo2 0 0.92 2 0 1.5 1.2 0.990 1.00 0
Vw1 720 0.92 2 0 1.5 1.2 0.990 1.00 790
Vw2 340 0.92 2 0 1.5 1.2 0.990 1.00 373
Vw 1163 Vnw 3875
V 5038
Weaving and Non-Weaving Speeds

Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)

a (Exhibit 24-6) 0.15 0.0035
b (Exhibit 24-6) 2.20 4.00
c (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75
Weaving intensity factor, Wi 1.13 0.57
Weaving and non-weaving
speeds, Si (mi/h) 36.55 44.35
Number of lanes required for unconstrained operation, Nw 1.27
Maximum number of lanes, Nw (max) 1.40

 If Nw < Nw(max) unconstrained operation  if Nw > Nw (max) constrained operation
Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment speed, S (mi/h)   42.27
Weaving segment density, D (pc/mi/ln)   29.80
Level of service, LOS   D
Capacity of base condition, cb (pc/h)   6565
Capacity as a 15-minute flow rate, c (veh/h)   6500
Capacity as a full-hour volume, ch (veh/h)   5980
Notes
a. Weaving segments longer than 2500 ft. are treated as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp
Junctions".
b. Capacity constrained by basic freeway capacity.
c. Capacity occurs under constrained operating conditions.
d. Three-lane Type A segments do not operate well at volume ratios greater than 0.45. Poor operations and some local queuing are expected in
such cases.
e. Four-lane Type A segments do not operate well at volume ratios greater than 0.35. Poor operations and some local queuing are expected in
such cases.
f. Capacity constrained by maximum allowable weaving flow rate: 2,800 pc/h (Type A), 4,000 (Type B), 3,500 (Type C).
g. Five-lane Type A segments do not operate well at volume ratios greater than 0.20. Poor operations and some local queuing are expected in such
cases.
h. Type B weaving segments do not operate well at volume ratios greater than 0.80. Poor operations and some local queuing are expected in such
cases.
i. Type C weaving segments do not operate well at volume ratios greater than 0.50. Poor operations and some local queuing are expected in such
cases.

Copyright © 2007 University of Florida, All Rights Reserved HCS+TM   Version 5.3 Generated:  2/15/2012    2:14 PM

Page 1 of 1FREEWAY WEAVING WORKSHEET

2/15/2012file://C:\Documents and Settings\3178\Local Settings\Temp\s2k874.tmp



BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Northbound I-87
Agency or Company CHA From/To Exit 2 to Exit 4
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2026 Diamond
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 3500 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

1281 pc/h/ln

S 56.0 mi/h
D = vp / S 22.9 pc/mi/ln
LOS C

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Southbound I-87
Agency or Company CHA From/To Exit 4 to Exit 2
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2026 Diamond
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 5250 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

1921 pc/h/ln

S 55.6 mi/h
D = vp / S 34.6 pc/mi/ln
LOS D

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Northbound I-87
Agency or Company CHA From/To Exit 4 off to Exit 4 on
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2026 Diamond
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 2550 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

933 pc/h/ln

S 56.0 mi/h
D = vp / S 16.7 pc/mi/ln
LOS B

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Southbound I-87
Agency or Company CHA From/To Exit 4 off to Exit 4 on
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2026 Diamond
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 4900 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

1793 pc/h/ln

S 56.0 mi/h
D = vp / S 32.0 pc/mi/ln
LOS D

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Northbound I-87
Agency or Company CHA From/To Exit 4 to Exit 5
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2026 Diamond
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 2600 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

951 pc/h/ln

S 56.0 mi/h
D = vp / S 17.0 pc/mi/ln
LOS B

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Southbound I-87
Agency or Company CHA From/To Exit 5 to Exit 4
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2026 Diamond
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 5600 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

2049 pc/h/ln

S 54.4 mi/h
D = vp / S 37.7 pc/mi/ln
LOS E

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst CLD Highway/Direction of Travel Northbound I-87
Agency or Company CHA From/To Exit 5 to Exit 6
Date Performed 7/30/13 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2026 Diamond
Project Description    Exit 4

Oper.(LOS)gfedcb Des.(N)gfedc Planning Datagfedc

Flow Inputs
Volume, V 2550 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade  %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 4
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

700 pc/h/ln

S 56.0 mi/h
D = vp / S 12.5 pc/mi/ln
LOS B

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst CLD Highway/Direction of Travel Southbound I-87
Agency or Company CHA From/To Exit 6 to Exit 5
Date Performed 07/30/13 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2026 Diamond
Project Description    Exit 4

Oper.(LOS)gfedcb Des.(N)gfedc Planning Datagfedc

Flow Inputs
Volume, V 6200 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade  %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 4
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

1702 pc/h/ln

S 56.0 mi/h
D = vp / S 30.4 pc/mi/ln
LOS D

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Northbound I-87
Agency or Company CHA Junction Exit 2W On-Ramp
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2026 Diamond
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1100   ft

Vu = 670  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown =   ft

VD =  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3100 0.92 Level 2 0 0.990 1.00 3403
 Ramp 390 0.92 Level 2 0 0.990 1.00 428
 UpStream 670 0.92 Level 2 0 0.990 1.00 736
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 887.03   (Equation 25-2 or 25-3)
PFM = 0.601   using Equation  (Exhibit 25-5)
V12 = 2046   pc/h

V3 or Vav34
1357   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 25-8 or 25-9)
PFD =   using Equation (Exhibit 25-12)
V12 =   pc/h
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 3831  Exhibit 25-7 No

VF Exhibit 25-14
VFO = VF - VR Exhibit 25-14

VR Exhibit 25-3

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 2474  Exhibit 25-7 4600:All No V12 Exhibit 25-14
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 19.2 (pc/mi/ln)
LOS = B (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 25-4)

Speed Determination Speed Determination
MS = 0.299 (Exibit 25-19)
SR= 51.8 mph (Exhibit 25-19)
S0= 52.9 mph (Exhibit 25-19)
S = 52.2 mph (Exhibit 25-14)

Ds = (Exhibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Northbound I-87
Agency or Company CHA Junction Exit 4 NB Off
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2026 Diamond
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 1850   ft

VD = 570  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3500 0.92 Level 2 0 0.990 1.00 3842
 Ramp 950 0.82 Level 2 0 0.990 1.00 1170
 UpStream
 DownStream 570 0.92 Level 2 0 0.990 1.00 626

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 25-8 or 25-9)
PFD = 0.610   using Equation (Exhibit 25-12)
V12 = 2800  pc/h
V3 or Vav34 1042  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 3842 Exhibit 25-14 6780 No
VFO = VF - VR 2672 Exhibit 25-14 6780 No

VR 1170 Exhibit 25-3 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 2800 Exhibit 25-14 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 22.2 (pc/mi/ln)
LOS = C (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.468 (Exhibit 25-19)
SR= 49.4 mph (Exhibit 25-19)
S0= 61.3 mph (Exhibit 25-19)
S = 52.2 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Northbound I-87
Agency or Company CHA Junction Exit 4 NB On-Ramp
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2026 Diamond
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1850   ft

Vu = 950  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown =   ft

VD =  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2550 0.92 Level 2 0 0.990 1.00 2799
 Ramp 570 0.92 Level 2 0 0.990 1.00 626
 UpStream 950 0.96 Level 2 0 0.990 1.00 999
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 1004.39   (Equation 25-2 or 25-3)
PFM = 0.614   using Equation  (Exhibit 25-5)
V12 = 1719   pc/h

V3 or Vav34
1080   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 25-8 or 25-9)
PFD =   using Equation (Exhibit 25-12)
V12 =   pc/h
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 3425  Exhibit 25-7 No

VF Exhibit 25-14
VFO = VF - VR Exhibit 25-14

VR Exhibit 25-3

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 2345  Exhibit 25-7 4600:All No V12 Exhibit 25-14
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 15.3 (pc/mi/ln)
LOS = B (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 25-4)

Speed Determination Speed Determination
MS = 0.257 (Exibit 25-19)
SR= 52.4 mph (Exhibit 25-19)
S0= 53.9 mph (Exhibit 25-19)
S = 52.9 mph (Exhibit 25-14)

Ds = (Exhibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Northbound I-87
Agency or Company CHA Junction Exit 5 NB Off
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2026 Diamond
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 7810   ft

Vu = 570  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown =   ft

VD =  veh/h
   S FF =   56.0 mph SFR =  35.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2600 0.92 Level 2 0 0.990 1.00 2854
 Ramp 490 0.96 Level 2 0 0.990 1.00 516
 UpStream 570 0.92 Level 2 0 0.990 1.00 626
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ = 6425.39  (Equation 25-8 or 25-9)
PFD = 0.665   using Equation (Exhibit 25-12)
V12 = 2071  pc/h
V3 or Vav34 783  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 2854 Exhibit 25-14 6780 No
VFO = VF - VR 2338 Exhibit 25-14 6780 No

VR 516 Exhibit 25-3 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 2071 Exhibit 25-14 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 19.8 (pc/mi/ln)
LOS = B (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.474 (Exhibit 25-19)
SR= 49.4 mph (Exhibit 25-19)
S0= 61.4 mph (Exhibit 25-19)
S = 52.2 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound
Agency or Company CHA Junction Exit 2W Off
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2026 Diamond
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 1300   ft

VD = 340  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5250 0.92 Level 2 0 0.990 1.00 5764
 Ramp 940 0.92 Level 2 0 0.990 1.00 1032
 UpStream
 DownStream 340 0.92 Level 2 0 0.990 1.00 373

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 25-8 or 25-9)
PFD = 0.568   using Equation (Exhibit 25-12)
V12 = 3722  pc/h
V3 or Vav34 2042  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 5764 Exhibit 25-14 6780 No
VFO = VF - VR 4732 Exhibit 25-14 6780 No

VR 1032 Exhibit 25-3 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 3722 Exhibit 25-14 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 33.6 (pc/mi/ln)
LOS = D (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.456 (Exhibit 25-19)
SR= 49.6 mph (Exhibit 25-19)
S0= 57.4 mph (Exhibit 25-19)
S = 52.1 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound I-87
Agency or Company CHA Junction Exit 4 SB Off
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2026 Diamond
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 1820   ft

VD = 510  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5600 0.92 Level 2 0 0.990 1.00 6148
 Ramp 690 0.92 Level 2 0 0.990 1.00 757
 UpStream
 DownStream 510 0.93 Level 5 0 0.976 1.00 562

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 25-8 or 25-9)
PFD = 0.571   using Equation (Exhibit 25-12)
V12 = 3838  pc/h
V3 or Vav34 2310  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 6148 Exhibit 25-14 6780 No
VFO = VF - VR 5391 Exhibit 25-14 6780 No

VR 757 Exhibit 25-3 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 3838 Exhibit 25-14 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 31.0 (pc/mi/ln)
LOS = D (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.431 (Exhibit 25-19)
SR= 50.0 mph (Exhibit 25-19)
S0= 56.3 mph (Exhibit 25-19)
S = 52.2 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound I-87
Agency or Company CHA Junction Exit 4 SB On-Ramp
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2026 Diamond
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1820   ft

Vu = 690  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown =   ft

VD =  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4900 0.92 Level 2 0 0.990 1.00 5379
 Ramp 510 0.93 Level 5 0 0.976 1.00 562
 UpStream 690 0.92 Level 2 0 0.990 1.00 757
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 1540.59   (Equation 25-2 or 25-3)
PFM = 0.614   using Equation  (Exhibit 25-5)
V12 = 3303   pc/h

V3 or Vav34
2076   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 25-8 or 25-9)
PFD =   using Equation (Exhibit 25-12)
V12 =   pc/h
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 5941  Exhibit 25-7 No

VF Exhibit 25-14
VFO = VF - VR Exhibit 25-14

VR Exhibit 25-3

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 3865  Exhibit 25-7 4600:All No V12 Exhibit 25-14
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 27.2 (pc/mi/ln)
LOS = C (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 25-4)

Speed Determination Speed Determination
MS = 0.403 (Exibit 25-19)
SR= 50.4 mph (Exhibit 25-19)
S0= 50.3 mph (Exhibit 25-19)
S = 50.4 mph (Exhibit 25-14)

Ds = (Exhibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound I-87
Agency or Company CHA Junction Exit 5 SB On-Ramp
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2026 Diamond
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 6100   ft

VD = 690  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5300 0.92 Level 2 0 0.990 1.00 5818
 Ramp 300 0.93 Level 3 0 0.985 1.00 327
 UpStream
 DownStream 690 0.92 Level 2 0 0.990 1.00 757

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 3043.83   (Equation 25-2 or 25-3)
PFM = 0.614   using Equation  (Exhibit 25-5)
V12 = 3572   pc/h

V3 or Vav34
2246   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 25-8 or 25-9)
PFD =   using Equation (Exhibit 25-12)
V12 =   pc/h
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 6145  Exhibit 25-7 No

VF Exhibit 25-14
VFO = VF - VR Exhibit 25-14

VR Exhibit 25-3

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 3899  Exhibit 25-7 4600:All No V12 Exhibit 25-14
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 27.6 (pc/mi/ln)
LOS = C (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 25-4)

Speed Determination Speed Determination
MS = 0.409 (Exibit 25-19)
SR= 50.3 mph (Exhibit 25-19)
S0= 49.7 mph (Exhibit 25-19)
S = 50.1 mph (Exhibit 25-14)

Ds = (Exhibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-15)
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FREEWAY WEAVING WORKSHEET
General Information Site Information

Analyst SEB
Agency/Company CHA
Date Performed 02/15/12
Analysis Time Period AM

Freeway/Dir of Travel I-87 Northbound
Weaving Seg Location Exit 2E on to 2W off
Jurisdiction NYSDOT
Analysis Year 2026 Diamond

Inputs
Freeway free-flow speed, SFF (mi/h) 56
Weaving number of lanes, N 4
Weaving seg length, L (ft) 815
Terrain Level

Weaving type A
Volume ratio, VR 0.26
Weaving ratio, R 0.32

Conversions to pc/h Under Base Conditions
(pc/h) V PHF Truck % RV % E T E R fHV fp v
Vo1 2790 0.92 2 0 1.5 1.2 0.990 1.00 3062
Vo2 0 0.92 2 0 1.5 1.2 0.990 1.00 0
Vw1 670 0.92 2 0 1.5 1.2 0.990 1.00 735
Vw2 310 0.92 2 0 1.5 1.2 0.990 1.00 340
Vw 1075 Vnw 3062
V 4137
Weaving and Non-Weaving Speeds

Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)

a (Exhibit 24-6) 0.15 0.0035
b (Exhibit 24-6) 2.20 4.00
c (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75
Weaving intensity factor, Wi 0.98 0.48
Weaving and non-weaving
speeds, Si (mi/h) 38.21 46.09
Number of lanes required for unconstrained operation, Nw 1.33
Maximum number of lanes, Nw (max) 1.40

 If Nw < Nw(max) unconstrained operation  if Nw > Nw (max) constrained operation
Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment speed, S (mi/h)   43.74
Weaving segment density, D (pc/mi/ln)   23.64
Level of service, LOS   C
Capacity of base condition, cb (pc/h)   6411
Capacity as a 15-minute flow rate, c (veh/h)   6348
Capacity as a full-hour volume, ch (veh/h)   5840
Notes
a. Weaving segments longer than 2500 ft. are treated as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp
Junctions".
b. Capacity constrained by basic freeway capacity.
c. Capacity occurs under constrained operating conditions.
d. Three-lane Type A segments do not operate well at volume ratios greater than 0.45. Poor operations and some local queuing are expected in
such cases.
e. Four-lane Type A segments do not operate well at volume ratios greater than 0.35. Poor operations and some local queuing are expected in
such cases.
f. Capacity constrained by maximum allowable weaving flow rate: 2,800 pc/h (Type A), 4,000 (Type B), 3,500 (Type C).
g. Five-lane Type A segments do not operate well at volume ratios greater than 0.20. Poor operations and some local queuing are expected in such
cases.
h. Type B weaving segments do not operate well at volume ratios greater than 0.80. Poor operations and some local queuing are expected in such
cases.
i. Type C weaving segments do not operate well at volume ratios greater than 0.50. Poor operations and some local queuing are expected in such
cases.
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FREEWAY WEAVING WORKSHEET
General Information Site Information

Analyst SEB
Agency/Company CHA
Date Performed 02/15/12
Analysis Time Period AM

Freeway/Dir of Travel I-87 Southbound
Weaving Seg Location Exit 2W on to 2E off
Jurisdiction NYSDOT
Analysis Year 2026 Diamond

Inputs
Freeway free-flow speed, SFF (mi/h) 56
Weaving number of lanes, N 4
Weaving seg length, L (ft) 810
Terrain Level

Weaving type A
Volume ratio, VR 0.23
Weaving ratio, R 0.31

Conversions to pc/h Under Base Conditions
(pc/h) V PHF Truck % RV % E T E R fHV fp v
Vo1 3550 0.92 2 0 1.5 1.2 0.990 1.00 3897
Vo2 0 0.92 2 0 1.5 1.2 0.990 1.00 0
Vw1 750 0.92 2 0 1.5 1.2 0.990 1.00 823
Vw2 340 0.92 2 0 1.5 1.2 0.990 1.00 373
Vw 1196 Vnw 3897
V 5093
Weaving and Non-Weaving Speeds

Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)

a (Exhibit 24-6) 0.15 0.0035
b (Exhibit 24-6) 2.20 4.00
c (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75
Weaving intensity factor, Wi 1.16 0.58
Weaving and non-weaving
speeds, Si (mi/h) 36.35 44.06
Number of lanes required for unconstrained operation, Nw 1.29
Maximum number of lanes, Nw (max) 1.40

 If Nw < Nw(max) unconstrained operation  if Nw > Nw (max) constrained operation
Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment speed, S (mi/h)   41.97
Weaving segment density, D (pc/mi/ln)   30.34
Level of service, LOS   D
Capacity of base condition, cb (pc/h)   6543
Capacity as a 15-minute flow rate, c (veh/h)   6478
Capacity as a full-hour volume, ch (veh/h)   5960
Notes
a. Weaving segments longer than 2500 ft. are treated as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp
Junctions".
b. Capacity constrained by basic freeway capacity.
c. Capacity occurs under constrained operating conditions.
d. Three-lane Type A segments do not operate well at volume ratios greater than 0.45. Poor operations and some local queuing are expected in
such cases.
e. Four-lane Type A segments do not operate well at volume ratios greater than 0.35. Poor operations and some local queuing are expected in
such cases.
f. Capacity constrained by maximum allowable weaving flow rate: 2,800 pc/h (Type A), 4,000 (Type B), 3,500 (Type C).
g. Five-lane Type A segments do not operate well at volume ratios greater than 0.20. Poor operations and some local queuing are expected in such
cases.
h. Type B weaving segments do not operate well at volume ratios greater than 0.80. Poor operations and some local queuing are expected in such
cases.
i. Type C weaving segments do not operate well at volume ratios greater than 0.50. Poor operations and some local queuing are expected in such
cases.
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Northbound I-87
Agency or Company CHA From/To Exit 2 to Exit 4
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2036 Diamond
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 3650 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

1336 pc/h/ln

S 56.0 mi/h
D = vp / S 23.9 pc/mi/ln
LOS C

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Southbound I-87
Agency or Company CHA From/To Exit 4 to Exit 2
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2036 Diamond
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 5300 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

1939 pc/h/ln

S 55.4 mi/h
D = vp / S 35.0 pc/mi/ln
LOS D

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Northbound I-87
Agency or Company CHA From/To Exit 4 off to Exit 4 on
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2036 Diamond
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 2560 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

937 pc/h/ln

S 56.0 mi/h
D = vp / S 16.7 pc/mi/ln
LOS B

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Southbound I-87
Agency or Company CHA From/To Exit 4 off to Exit 4 on
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2036 Diamond
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 5100 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

1866 pc/h/ln

S 55.8 mi/h
D = vp / S 33.4 pc/mi/ln
LOS D

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Northbound I-87
Agency or Company CHA From/To Exit 4 to Exit 5
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2036 Diamond
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 2650 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

970 pc/h/ln

S 56.0 mi/h
D = vp / S 17.3 pc/mi/ln
LOS B

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Southbound I-87
Agency or Company CHA From/To Exit 5 to Exit 4
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2036 Diamond
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 5850 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

2141 pc/h/ln

S 53.0 mi/h
D = vp / S 40.4 pc/mi/ln
LOS E

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst CLD Highway/Direction of Travel Northbound I-87
Agency or Company CHA From/To Exit 5 to Exit 6
Date Performed 07/30/13 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2036 Diamond
Project Description    Exit 4

Oper.(LOS)gfedcb Des.(N)gfedc Planning Datagfedc

Flow Inputs
Volume, V 2550 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade  %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 4
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

700 pc/h/ln

S 56.0 mi/h
D = vp / S 12.5 pc/mi/ln
LOS B

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst CLD Highway/Direction of Travel Southbound I-87
Agency or Company CHA From/To Exit 6 to Exit 5
Date Performed 07/30/13 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2036 Diamond
Project Description    Exit 4

Oper.(LOS)gfedcb Des.(N)gfedc Planning Datagfedc

Flow Inputs
Volume, V 6300 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade  %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 4
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

1729 pc/h/ln

S 56.0 mi/h
D = vp / S 30.9 pc/mi/ln
LOS D

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Northbound I-87
Agency or Company CHA Junction Exit 2W On-Ramp
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2036 Diamond
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1100   ft

Vu = 680  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown =   ft

VD =  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3250 0.92 Level 2 0 0.990 1.00 3568
 Ramp 400 0.92 Level 2 0 0.990 1.00 439
 UpStream 680 0.92 Level 2 0 0.990 1.00 747
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 924.70   (Equation 25-2 or 25-3)
PFM = 0.601   using Equation  (Exhibit 25-5)
V12 = 2145   pc/h

V3 or Vav34
1423   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 25-8 or 25-9)
PFD =   using Equation (Exhibit 25-12)
V12 =   pc/h
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 4007  Exhibit 25-7 No

VF Exhibit 25-14
VFO = VF - VR Exhibit 25-14

VR Exhibit 25-3

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 2584  Exhibit 25-7 4600:All No V12 Exhibit 25-14
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 20.1 (pc/mi/ln)
LOS = C (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 25-4)

Speed Determination Speed Determination
MS = 0.305 (Exibit 25-19)
SR= 51.7 mph (Exhibit 25-19)
S0= 52.7 mph (Exhibit 25-19)
S = 52.1 mph (Exhibit 25-14)

Ds = (Exhibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Northbound I-87
Agency or Company CHA Junction Exit 4 NB Off
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2036 Diamond
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 1850   ft

VD = 590  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3650 0.92 Level 2 0 0.990 1.00 4007
 Ramp 1060 0.82 Level 2 0 0.990 1.00 1306
 UpStream
 DownStream 590 0.92 Level 2 0 0.990 1.00 648

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 25-8 or 25-9)
PFD = 0.600   using Equation (Exhibit 25-12)
V12 = 2926  pc/h
V3 or Vav34 1081  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 4007 Exhibit 25-14 6780 No
VFO = VF - VR 2701 Exhibit 25-14 6780 No

VR 1306 Exhibit 25-3 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 2926 Exhibit 25-14 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 23.3 (pc/mi/ln)
LOS = C (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.481 (Exhibit 25-19)
SR= 49.3 mph (Exhibit 25-19)
S0= 61.1 mph (Exhibit 25-19)
S = 52.0 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Northbound I-87
Agency or Company CHA Junction Exit 4 NB On-Ramp
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2036 Diamond
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1850   ft

Vu = 1060  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown =   ft

VD =  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2560 0.92 Level 2 0 0.990 1.00 2810
 Ramp 590 0.92 Level 2 0 0.990 1.00 648
 UpStream 1060 0.96 Level 2 0 0.990 1.00 1115
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 1011.45   (Equation 25-2 or 25-3)
PFM = 0.614   using Equation  (Exhibit 25-5)
V12 = 1726   pc/h

V3 or Vav34
1084   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 25-8 or 25-9)
PFD =   using Equation (Exhibit 25-12)
V12 =   pc/h
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 3458  Exhibit 25-7 No

VF Exhibit 25-14
VFO = VF - VR Exhibit 25-14

VR Exhibit 25-3

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 2374  Exhibit 25-7 4600:All No V12 Exhibit 25-14
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 15.5 (pc/mi/ln)
LOS = B (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 25-4)

Speed Determination Speed Determination
MS = 0.258 (Exibit 25-19)
SR= 52.4 mph (Exhibit 25-19)
S0= 53.9 mph (Exhibit 25-19)
S = 52.9 mph (Exhibit 25-14)

Ds = (Exhibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Northbound I-87
Agency or Company CHA Junction Exit 5 NB Off
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2036 Diamond
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 7810   ft

Vu = 590  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown =   ft

VD =  veh/h
   S FF =   56.0 mph SFR =  35.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2650 0.92 Level 2 0 0.990 1.00 2909
 Ramp 500 0.96 Level 2 0 0.990 1.00 526
 UpStream 590 0.92 Level 2 0 0.990 1.00 648
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ = 6616.90  (Equation 25-8 or 25-9)
PFD = 0.663   using Equation (Exhibit 25-12)
V12 = 2106  pc/h
V3 or Vav34 803  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 2909 Exhibit 25-14 6780 No
VFO = VF - VR 2383 Exhibit 25-14 6780 No

VR 526 Exhibit 25-3 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 2106 Exhibit 25-14 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 20.1 (pc/mi/ln)
LOS = C (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.475 (Exhibit 25-19)
SR= 49.3 mph (Exhibit 25-19)
S0= 61.4 mph (Exhibit 25-19)
S = 52.2 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound
Agency or Company CHA Junction Exit 2W Off
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2036 Diamond
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 1300   ft

VD = 350  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5300 0.92 Level 2 0 0.990 1.00 5818
 Ramp 960 0.92 Level 2 0 0.990 1.00 1054
 UpStream
 DownStream 350 0.92 Level 2 0 0.990 1.00 384

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 25-8 or 25-9)
PFD = 0.566   using Equation (Exhibit 25-12)
V12 = 3751  pc/h
V3 or Vav34 2067  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 5818 Exhibit 25-14 6780 No
VFO = VF - VR 4764 Exhibit 25-14 6780 No

VR 1054 Exhibit 25-3 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 3751 Exhibit 25-14 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 33.8 (pc/mi/ln)
LOS = D (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.458 (Exhibit 25-19)
SR= 49.6 mph (Exhibit 25-19)
S0= 57.3 mph (Exhibit 25-19)
S = 52.1 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound I-87
Agency or Company CHA Junction Exit 4 SB Off
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2036 Diamond
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 1820   ft

VD = 510  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5850 0.92 Level 2 0 0.990 1.00 6422
 Ramp 760 0.92 Level 2 0 0.990 1.00 834
 UpStream
 DownStream 510 0.93 Level 5 0 0.976 1.00 562

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 25-8 or 25-9)
PFD = 0.561   using Equation (Exhibit 25-12)
V12 = 3969  pc/h
V3 or Vav34 2453  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 6422 Exhibit 25-14 6780 No
VFO = VF - VR 5588 Exhibit 25-14 6780 No

VR 834 Exhibit 25-3 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 3969 Exhibit 25-14 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 32.1 (pc/mi/ln)
LOS = D (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.438 (Exhibit 25-19)
SR= 49.9 mph (Exhibit 25-19)
S0= 55.8 mph (Exhibit 25-19)
S = 52.0 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound I-87
Agency or Company CHA Junction Exit 4 SB On-Ramp
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2036 Diamond
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1820   ft

Vu = 760  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown =   ft

VD =  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5100 0.92 Level 2 0 0.990 1.00 5599
 Ramp 510 0.93 Level 5 0 0.976 1.00 562
 UpStream 760 0.92 Level 2 0 0.990 1.00 834
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 1587.67   (Equation 25-2 or 25-3)
PFM = 0.614   using Equation  (Exhibit 25-5)
V12 = 3438   pc/h

V3 or Vav34
2161   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 25-8 or 25-9)
PFD =   using Equation (Exhibit 25-12)
V12 =   pc/h
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 6161  Exhibit 25-7 No

VF Exhibit 25-14
VFO = VF - VR Exhibit 25-14

VR Exhibit 25-3

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 4000  Exhibit 25-7 4600:All No V12 Exhibit 25-14
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 28.2 (pc/mi/ln)
LOS = D (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 25-4)

Speed Determination Speed Determination
MS = 0.430 (Exibit 25-19)
SR= 50.0 mph (Exhibit 25-19)
S0= 50.0 mph (Exhibit 25-19)
S = 50.0 mph (Exhibit 25-14)

Ds = (Exhibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound I-87
Agency or Company CHA Junction Exit 5 SB On-Ramp
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2036 Diamond
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 6100   ft

VD = 760  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5500 0.92 Level 2 0 0.990 1.00 6038
 Ramp 370 0.93 Level 3 0 0.985 1.00 404
 UpStream
 DownStream 760 0.92 Level 2 0 0.990 1.00 834

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 3353.44   (Equation 25-2 or 25-3)
PFM = 0.614   using Equation  (Exhibit 25-5)
V12 = 3707   pc/h

V3 or Vav34
2331   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 25-8 or 25-9)
PFD =   using Equation (Exhibit 25-12)
V12 =   pc/h
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 6442  Exhibit 25-7 No

VF Exhibit 25-14
VFO = VF - VR Exhibit 25-14

VR Exhibit 25-3

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 4111  Exhibit 25-7 4600:All No V12 Exhibit 25-14
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 29.2 (pc/mi/ln)
LOS = D (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 25-4)

Speed Determination Speed Determination
MS = 0.455 (Exibit 25-19)
SR= 49.6 mph (Exhibit 25-19)
S0= 49.3 mph (Exhibit 25-19)
S = 49.5 mph (Exhibit 25-14)

Ds = (Exhibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-15)
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FREEWAY WEAVING WORKSHEET
General Information Site Information

Analyst SEB
Agency/Company CHA
Date Performed 02/15/12
Analysis Time Period AM

Freeway/Dir of Travel I-87 Northbound
Weaving Seg Location Exit 2E on to 2W off
Jurisdiction NYSDOT
Analysis Year 2036 Diamond

Inputs
Freeway free-flow speed, SFF (mi/h) 56
Weaving number of lanes, N 4
Weaving seg length, L (ft) 815
Terrain Level

Weaving type A
Volume ratio, VR 0.25
Weaving ratio, R 0.32

Conversions to pc/h Under Base Conditions
(pc/h) V PHF Truck % RV % E T E R fHV fp v
Vo1 2930 0.92 2 0 1.5 1.2 0.990 1.00 3216
Vo2 0 0.92 2 0 1.5 1.2 0.990 1.00 0
Vw1 680 0.92 2 0 1.5 1.2 0.990 1.00 746
Vw2 320 0.92 2 0 1.5 1.2 0.990 1.00 351
Vw 1097 Vnw 3216
V 4313
Weaving and Non-Weaving Speeds

Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)

a (Exhibit 24-6) 0.15 0.0035
b (Exhibit 24-6) 2.20 4.00
c (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75
Weaving intensity factor, Wi 1.01 0.50
Weaving and non-weaving
speeds, Si (mi/h) 37.86 45.72
Number of lanes required for unconstrained operation, Nw 1.32
Maximum number of lanes, Nw (max) 1.40

 If Nw < Nw(max) unconstrained operation  if Nw > Nw (max) constrained operation
Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment speed, S (mi/h)   43.42
Weaving segment density, D (pc/mi/ln)   24.83
Level of service, LOS   C
Capacity of base condition, cb (pc/h)   6442
Capacity as a 15-minute flow rate, c (veh/h)   6378
Capacity as a full-hour volume, ch (veh/h)   5868
Notes
a. Weaving segments longer than 2500 ft. are treated as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp
Junctions".
b. Capacity constrained by basic freeway capacity.
c. Capacity occurs under constrained operating conditions.
d. Three-lane Type A segments do not operate well at volume ratios greater than 0.45. Poor operations and some local queuing are expected in
such cases.
e. Four-lane Type A segments do not operate well at volume ratios greater than 0.35. Poor operations and some local queuing are expected in
such cases.
f. Capacity constrained by maximum allowable weaving flow rate: 2,800 pc/h (Type A), 4,000 (Type B), 3,500 (Type C).
g. Five-lane Type A segments do not operate well at volume ratios greater than 0.20. Poor operations and some local queuing are expected in such
cases.
h. Type B weaving segments do not operate well at volume ratios greater than 0.80. Poor operations and some local queuing are expected in such
cases.
i. Type C weaving segments do not operate well at volume ratios greater than 0.50. Poor operations and some local queuing are expected in such
cases.
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FREEWAY WEAVING WORKSHEET
General Information Site Information

Analyst SEB
Agency/Company CHA
Date Performed 02/15/12
Analysis Time Period AM

Freeway/Dir of Travel I-87 Southbound
Weaving Seg Location Exit 2W on to 2E off
Jurisdiction NYSDOT
Analysis Year 2036 Diamond

Inputs
Freeway free-flow speed, SFF (mi/h) 56
Weaving number of lanes, N 4
Weaving seg length, L (ft) 810
Terrain Level

Weaving type A
Volume ratio, VR 0.24
Weaving ratio, R 0.31

Conversions to pc/h Under Base Conditions
(pc/h) V PHF Truck % RV % E T E R fHV fp v
Vo1 3570 0.92 2 0 1.5 1.2 0.990 1.00 3919
Vo2 0 0.92 2 0 1.5 1.2 0.990 1.00 0
Vw1 780 0.92 2 0 1.5 1.2 0.990 1.00 856
Vw2 350 0.92 2 0 1.5 1.2 0.990 1.00 384
Vw 1240 Vnw 3919
V 5159
Weaving and Non-Weaving Speeds

Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)

a (Exhibit 24-6) 0.15 0.0035
b (Exhibit 24-6) 2.20 4.00
c (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75
Weaving intensity factor, Wi 1.18 0.60
Weaving and non-weaving
speeds, Si (mi/h) 36.09 43.69
Number of lanes required for unconstrained operation, Nw 1.31
Maximum number of lanes, Nw (max) 1.40

 If Nw < Nw(max) unconstrained operation  if Nw > Nw (max) constrained operation
Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment speed, S (mi/h)   41.59
Weaving segment density, D (pc/mi/ln)   31.01
Level of service, LOS   D
Capacity of base condition, cb (pc/h)   6512
Capacity as a 15-minute flow rate, c (veh/h)   6448
Capacity as a full-hour volume, ch (veh/h)   5932
Notes
a. Weaving segments longer than 2500 ft. are treated as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp
Junctions".
b. Capacity constrained by basic freeway capacity.
c. Capacity occurs under constrained operating conditions.
d. Three-lane Type A segments do not operate well at volume ratios greater than 0.45. Poor operations and some local queuing are expected in
such cases.
e. Four-lane Type A segments do not operate well at volume ratios greater than 0.35. Poor operations and some local queuing are expected in
such cases.
f. Capacity constrained by maximum allowable weaving flow rate: 2,800 pc/h (Type A), 4,000 (Type B), 3,500 (Type C).
g. Five-lane Type A segments do not operate well at volume ratios greater than 0.20. Poor operations and some local queuing are expected in such
cases.
h. Type B weaving segments do not operate well at volume ratios greater than 0.80. Poor operations and some local queuing are expected in such
cases.
i. Type C weaving segments do not operate well at volume ratios greater than 0.50. Poor operations and some local queuing are expected in such
cases.
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Northbound I-87
Agency or Company CHA From/To Exit 4 off to Exit 4 on
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2046 Diamond
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 2600 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

951 pc/h/ln

S 56.0 mi/h
D = vp / S 17.0 pc/mi/ln
LOS B

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Southbound I-87
Agency or Company CHA From/To Exit 4 off to Exit 4 on
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2046 Diamond
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 5050 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

1848 pc/h/ln

S 55.9 mi/h
D = vp / S 33.1 pc/mi/ln
LOS D

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Northbound I-87
Agency or Company CHA From/To Exit 4 to Exit 5
Date Performed 12/12/2011 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2046 Diamond
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 2650 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

970 pc/h/ln

S 56.0 mi/h
D = vp / S 17.3 pc/mi/ln
LOS B

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Southbound I-87
Agency or Company CHA From/To Exit 5 to Exit 4
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2046 Diamond
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 5850 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

2141 pc/h/ln

S 53.0 mi/h
D = vp / S 40.4 pc/mi/ln
LOS E

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Northbound I-87
Agency or Company CHA From/To Exit 2 to Exit 4
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2016 Diamond
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 5400 veh/h Peak-Hour Factor, PHF 0.86
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

2114 pc/h/ln

S 53.5 mi/h
D = vp / S 39.5 pc/mi/ln
LOS E

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Southbound I-87
Agency or Company CHA From/To Exit 4 to Exit 2
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2016 Diamond
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 3850 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

1409 pc/h/ln

S 56.0 mi/h
D = vp / S 25.2 pc/mi/ln
LOS C

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Northbound I-87
Agency or Company CHA From/To Exit 4 off to Exit 4 on
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2016 Diamond
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 4450 veh/h Peak-Hour Factor, PHF 0.86
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

1742 pc/h/ln

S 56.0 mi/h
D = vp / S 31.1 pc/mi/ln
LOS D

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Southbound I-87
Agency or Company CHA From/To Exit 4 off to Exit 4 on
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2016 Diamond
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 2700 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

988 pc/h/ln

S 56.0 mi/h
D = vp / S 17.6 pc/mi/ln
LOS B

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Northbound I-87
Agency or Company CHA From/To Exit 4 to Exit 5
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2016 Diamond
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 5650 veh/h Peak-Hour Factor, PHF 0.86
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

2212 pc/h/ln

S 51.5 mi/h
D = vp / S 43.0 pc/mi/ln
LOS E

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Southbound I-87
Agency or Company CHA From/To Exit 5 to Exit 4
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2016 Diamond
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 3650 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

1336 pc/h/ln

S 56.0 mi/h
D = vp / S 23.9 pc/mi/ln
LOS C

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst CLD Highway/Direction of Travel Northbound I-87
Agency or Company CHA From/To Exit 5 to Exit 6
Date Performed 07/29/13 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2016 Diamond
Project Description    Exit 4

Oper.(LOS)gfedcb Des.(N)gfedc Planning Datagfedc

Flow Inputs
Volume, V 5750 veh/h Peak-Hour Factor, PHF 0.86
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade  %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 4
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

1688 pc/h/ln

S 56.0 mi/h
D = vp / S 30.1 pc/mi/ln
LOS D

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7

Copyright © 2007 University of Florida, All Rights Reserved HCS+TM   Version 5.3 Generated:  8/12/2013    2:53 PM

Page 1 of 1BASIC FREEWAY WORKSHEET

8/12/2013file://C:\Users\2508\AppData\Local\Temp\f2k55D0.tmp



BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst CLD Highway/Direction of Travel Southbound I-87
Agency or Company CHA From/To Exit 6 to Exit 5
Date Performed 7/29/13 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2016 Diamond
Project Description    Exit 4

Oper.(LOS)gfedcb Des.(N)gfedc Planning Datagfedc

Flow Inputs
Volume, V 3500 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade  %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 4
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

961 pc/h/ln

S 56.0 mi/h
D = vp / S 17.2 pc/mi/ln
LOS B

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Northbound I-87
Agency or Company CHA Junction Exit 2W On-Ramp
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2016 Diamond
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1100   ft

Vu = 800  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown =   ft

VD =  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4650 0.86 Level 2 0 0.990 1.00 5461
 Ramp 770 0.92 Level 2 0 0.990 1.00 845
 UpStream 800 0.92 Level 2 0 0.990 1.00 878
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 1416.68   (Equation 25-2 or 25-3)
PFM = 0.581   using Equation  (Exhibit 25-5)
V12 = 3174   pc/h

V3 or Vav34
2287   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 25-8 or 25-9)
PFD =   using Equation (Exhibit 25-12)
V12 =   pc/h
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 6306  Exhibit 25-7 No

VF Exhibit 25-14
VFO = VF - VR Exhibit 25-14

VR Exhibit 25-3

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 4019  Exhibit 25-7 4600:All No V12 Exhibit 25-14
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 31.1 (pc/mi/ln)
LOS = D (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 25-4)

Speed Determination Speed Determination
MS = 0.470 (Exibit 25-19)
SR= 49.4 mph (Exhibit 25-19)
S0= 49.6 mph (Exhibit 25-19)
S = 49.5 mph (Exhibit 25-14)

Ds = (Exhibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Northbound I-87
Agency or Company CHA Junction Exit 4 NB Off
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2016 Diamond
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 1850   ft

VD = 880  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5400 0.86 Level 2 0 0.990 1.00 6342
 Ramp 960 0.86 Level 2 0 0.990 1.00 1127
 UpStream
 DownStream 880 0.88 Level 1 0 0.995 1.00 1005

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 25-8 or 25-9)
PFD = 0.550   using Equation (Exhibit 25-12)
V12 = 3993  pc/h
V3 or Vav34 2349  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 6342 Exhibit 25-14 6780 No
VFO = VF - VR 5215 Exhibit 25-14 6780 No

VR 1127 Exhibit 25-3 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 3993 Exhibit 25-14 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 32.4 (pc/mi/ln)
LOS = D (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.464 (Exhibit 25-19)
SR= 49.5 mph (Exhibit 25-19)
S0= 56.2 mph (Exhibit 25-19)
S = 51.8 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Northbound I-87
Agency or Company CHA Junction Exit 4 NB On-Ramp
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2016 Diamond
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1850   ft

Vu = 960  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown =   ft

VD =  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4450 0.86 Level 2 0 0.990 1.00 5226
 Ramp 880 0.88 Level 1 0 0.995 1.00 1005
 UpStream 960 0.92 Level 3 0 0.985 1.00 1059
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 1604.87   (Equation 25-2 or 25-3)
PFM = 0.614   using Equation  (Exhibit 25-5)
V12 = 3210   pc/h

V3 or Vav34
2016   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 25-8 or 25-9)
PFD =   using Equation (Exhibit 25-12)
V12 =   pc/h
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 6231  Exhibit 25-7 No

VF Exhibit 25-14
VFO = VF - VR Exhibit 25-14

VR Exhibit 25-3

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 4215  Exhibit 25-7 4600:All No V12 Exhibit 25-14
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 29.7 (pc/mi/ln)
LOS = D (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 25-4)

Speed Determination Speed Determination
MS = 0.480 (Exibit 25-19)
SR= 49.3 mph (Exhibit 25-19)
S0= 50.5 mph (Exhibit 25-19)
S = 49.7 mph (Exhibit 25-14)

Ds = (Exhibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Northbound I-87
Agency or Company CHA Junction Exit 5 NB Off
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2016 Diamond
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 7810   ft

Vu = 880  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown =   ft

VD =  veh/h
   S FF =   56.0 mph SFR =  35.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5650 0.86 Level 2 0 0.990 1.00 6635
 Ramp 410 0.92 Level 3 0 0.985 1.00 452
 UpStream 880 0.88 Level 1 0 0.995 1.00 1005
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ = 5310.35  (Equation 25-8 or 25-9)
PFD = 0.573   using Equation (Exhibit 25-12)
V12 = 3997  pc/h
V3 or Vav34 2638  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 6635 Exhibit 25-14 6780 No
VFO = VF - VR 6183 Exhibit 25-14 6780 No

VR 452 Exhibit 25-3 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 3997 Exhibit 25-14 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 36.4 (pc/mi/ln)
LOS = E (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.469 (Exhibit 25-19)
SR= 49.4 mph (Exhibit 25-19)
S0= 55.0 mph (Exhibit 25-19)
S = 51.5 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound
Agency or Company CHA Junction Exit 2W Off
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2016 Diamond
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 1300   ft

VD = 680  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3850 0.92 Level 2 0 0.990 1.00 4227
 Ramp 540 0.92 Level 2 0 0.990 1.00 593
 UpStream
 DownStream 680 0.92 Level 2 0 0.990 1.00 747

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 25-8 or 25-9)
PFD = 0.627   using Equation (Exhibit 25-12)
V12 = 2872  pc/h
V3 or Vav34 1355  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 4227 Exhibit 25-14 6780 No
VFO = VF - VR 3634 Exhibit 25-14 6780 No

VR 593 Exhibit 25-3 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 2872 Exhibit 25-14 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 26.3 (pc/mi/ln)
LOS = C (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.416 (Exhibit 25-19)
SR= 50.2 mph (Exhibit 25-19)
S0= 60.0 mph (Exhibit 25-19)
S = 53.0 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound I-87
Agency or Company CHA Junction Exit 4 SB Off
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2016 Diamond
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 1820   ft

VD = 1280  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3650 0.92 Level 2 0 0.990 1.00 4007
 Ramp 970 0.92 Level 2 0 0.990 1.00 1065
 UpStream
 DownStream 1280 0.93 Level 4 0 0.980 1.00 1404

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 25-8 or 25-9)
PFD = 0.611   using Equation (Exhibit 25-12)
V12 = 2862  pc/h
V3 or Vav34 1145  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 4007 Exhibit 25-14 6780 No
VFO = VF - VR 2942 Exhibit 25-14 6780 No

VR 1065 Exhibit 25-3 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 2862 Exhibit 25-14 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 22.6 (pc/mi/ln)
LOS = C (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.459 (Exhibit 25-19)
SR= 49.6 mph (Exhibit 25-19)
S0= 60.9 mph (Exhibit 25-19)
S = 52.4 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound I-87
Agency or Company CHA Junction Exit 4 SB On-Ramp
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2016 Diamond
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1820   ft

Vu = 970  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown =   ft

VD =  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2700 0.92 Level 2 0 0.990 1.00 2964
 Ramp 1280 0.93 Level 4 0 0.980 1.00 1404
 UpStream 970 0.92 Level 2 0 0.990 1.00 1065
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 1203.97   (Equation 25-2 or 25-3)
PFM = 0.614   using Equation  (Exhibit 25-5)
V12 = 1820   pc/h

V3 or Vav34
1144   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 25-8 or 25-9)
PFD =   using Equation (Exhibit 25-12)
V12 =   pc/h
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 4368  Exhibit 25-7 No

VF Exhibit 25-14
VFO = VF - VR Exhibit 25-14

VR Exhibit 25-3

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 3224  Exhibit 25-7 4600:All No V12 Exhibit 25-14
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 21.8 (pc/mi/ln)
LOS = C (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 25-4)

Speed Determination Speed Determination
MS = 0.315 (Exibit 25-19)
SR= 51.6 mph (Exhibit 25-19)
S0= 53.7 mph (Exhibit 25-19)
S = 52.1 mph (Exhibit 25-14)

Ds = (Exhibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound I-87
Agency or Company CHA Junction Exit 5 SB On-Ramp
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2016 Diamond
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 6100   ft

VD = 970  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3000 0.92 Level 2 0 0.990 1.00 3293
 Ramp 630 0.87 Level 1 0 0.995 1.00 728
 UpStream
 DownStream 970 0.92 Level 2 0 0.990 1.00 1065

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 4282.27   (Equation 25-2 or 25-3)
PFM = 0.614   using Equation  (Exhibit 25-5)
V12 = 2022   pc/h

V3 or Vav34
1271   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 25-8 or 25-9)
PFD =   using Equation (Exhibit 25-12)
V12 =   pc/h
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 4021  Exhibit 25-7 No

VF Exhibit 25-14
VFO = VF - VR Exhibit 25-14

VR Exhibit 25-3

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 2750  Exhibit 25-7 4600:All No V12 Exhibit 25-14
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 18.4 (pc/mi/ln)
LOS = B (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 25-4)

Speed Determination Speed Determination
MS = 0.278 (Exibit 25-19)
SR= 52.1 mph (Exhibit 25-19)
S0= 53.2 mph (Exhibit 25-19)
S = 52.5 mph (Exhibit 25-14)

Ds = (Exhibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-15)
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FREEWAY WEAVING WORKSHEET
General Information Site Information

Analyst SEB
Agency/Company CHA
Date Performed 02/15/12
Analysis Time Period PM

Freeway/Dir of Travel I-87 Northbound
Weaving Seg Location Exit 2E on to 2W off
Jurisdiction NYSDOT
Analysis Year 2016 Diamond

Inputs
Freeway free-flow speed, SFF (mi/h) 56
Weaving number of lanes, N 4
Weaving seg length, L (ft) 815
Terrain Level

Weaving type A
Volume ratio, VR 0.21
Weaving ratio, R 0.35

Conversions to pc/h Under Base Conditions
(pc/h) V PHF Truck % RV % E T E R fHV fp v
Vo1 4220 0.86 2 0 1.5 1.2 0.990 1.00 4956
Vo2 0 0.92 2 0 1.5 1.2 0.990 1.00 0
Vw1 800 0.92 2 0 1.5 1.2 0.990 1.00 878
Vw2 430 0.92 2 0 1.5 1.2 0.990 1.00 472
Vw 1350 Vnw 4956
V 6306
Weaving and Non-Weaving Speeds

Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)

a (Exhibit 24-6) 0.15 0.0035
b (Exhibit 24-6) 2.20 4.00
c (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75
Weaving intensity factor, Wi 1.36 0.72
Weaving and non-weaving
speeds, Si (mi/h) 34.47 41.81
Number of lanes required for unconstrained operation, Nw 1.25
Maximum number of lanes, Nw (max) 1.40

 If Nw < Nw(max) unconstrained operation  if Nw > Nw (max) constrained operation
Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment speed, S (mi/h)   39.99
Weaving segment density, D (pc/mi/ln)   39.42
Level of service, LOS   E
Capacity of base condition, cb (pc/h)   6665
Capacity as a 15-minute flow rate, c (veh/h)   6599
Capacity as a full-hour volume, ch (veh/h)   5764
Notes
a. Weaving segments longer than 2500 ft. are treated as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp
Junctions".
b. Capacity constrained by basic freeway capacity.
c. Capacity occurs under constrained operating conditions.
d. Three-lane Type A segments do not operate well at volume ratios greater than 0.45. Poor operations and some local queuing are expected in
such cases.
e. Four-lane Type A segments do not operate well at volume ratios greater than 0.35. Poor operations and some local queuing are expected in
such cases.
f. Capacity constrained by maximum allowable weaving flow rate: 2,800 pc/h (Type A), 4,000 (Type B), 3,500 (Type C).
g. Five-lane Type A segments do not operate well at volume ratios greater than 0.20. Poor operations and some local queuing are expected in such
cases.
h. Type B weaving segments do not operate well at volume ratios greater than 0.80. Poor operations and some local queuing are expected in such
cases.
i. Type C weaving segments do not operate well at volume ratios greater than 0.50. Poor operations and some local queuing are expected in such
cases.
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FREEWAY WEAVING WORKSHEET
General Information Site Information

Analyst SEB
Agency/Company CHA
Date Performed 02/15/12
Analysis Time Period PM

Freeway/Dir of Travel I-87 Southbound
Weaving Seg Location Exit 2W on to 2E off
Jurisdiction NYSDOT
Analysis Year 2016 Diamond

Inputs
Freeway free-flow speed, SFF (mi/h) 56
Weaving number of lanes, N 4
Weaving seg length, L (ft) 810
Terrain Level

Weaving type A
Volume ratio, VR 0.19
Weaving ratio, R 0.10

Conversions to pc/h Under Base Conditions
(pc/h) V PHF Truck % RV % E T E R fHV fp v
Vo1 3220 0.92 2 0 1.5 1.2 0.990 1.00 3534
Vo2 0 0.92 2 0 1.5 1.2 0.990 1.00 0
Vw1 680 0.92 2 0 1.5 1.2 0.990 1.00 746
Vw2 80 0.92 2 0 1.5 1.2 0.990 1.00 87
Vw 833 Vnw 3534
V 4367
Weaving and Non-Weaving Speeds

Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)

a (Exhibit 24-6) 0.15 0.0035
b (Exhibit 24-6) 2.20 4.00
c (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75
Weaving intensity factor, Wi 0.92 0.41
Weaving and non-weaving
speeds, Si (mi/h) 38.98 47.56
Number of lanes required for unconstrained operation, Nw 1.11
Maximum number of lanes, Nw (max) 1.40

 If Nw < Nw(max) unconstrained operation  if Nw > Nw (max) constrained operation
Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment speed, S (mi/h)   45.65
Weaving segment density, D (pc/mi/ln)   23.92
Level of service, LOS   C
Capacity of base condition, cb (pc/h)   6788
Capacity as a 15-minute flow rate, c (veh/h)   6721
Capacity as a full-hour volume, ch (veh/h)   6183
Notes
a. Weaving segments longer than 2500 ft. are treated as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp
Junctions".
b. Capacity constrained by basic freeway capacity.
c. Capacity occurs under constrained operating conditions.
d. Three-lane Type A segments do not operate well at volume ratios greater than 0.45. Poor operations and some local queuing are expected in
such cases.
e. Four-lane Type A segments do not operate well at volume ratios greater than 0.35. Poor operations and some local queuing are expected in
such cases.
f. Capacity constrained by maximum allowable weaving flow rate: 2,800 pc/h (Type A), 4,000 (Type B), 3,500 (Type C).
g. Five-lane Type A segments do not operate well at volume ratios greater than 0.20. Poor operations and some local queuing are expected in such
cases.
h. Type B weaving segments do not operate well at volume ratios greater than 0.80. Poor operations and some local queuing are expected in such
cases.
i. Type C weaving segments do not operate well at volume ratios greater than 0.50. Poor operations and some local queuing are expected in such
cases.
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Northbound I-87
Agency or Company CHA From/To Exit 2 to Exit 4
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2026 Diamond
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 5450 veh/h Peak-Hour Factor, PHF 0.86
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

2134 pc/h/ln

S 53.1 mi/h
D = vp / S 40.2 pc/mi/ln
LOS E

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Southbound I-87
Agency or Company CHA From/To Exit 4 to Exit 2
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2026 Diamond
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 3950 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

1445 pc/h/ln

S 56.0 mi/h
D = vp / S 25.8 pc/mi/ln
LOS C

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Northbound I-87
Agency or Company CHA From/To Exit 4 off to Exit 4 on
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2026 Diamond
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 4450 veh/h Peak-Hour Factor, PHF 0.86
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

1742 pc/h/ln

S 56.0 mi/h
D = vp / S 31.1 pc/mi/ln
LOS D

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Southbound I-87
Agency or Company CHA From/To Exit 4 off to Exit 4 on
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2026 Diamond
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 2750 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

1006 pc/h/ln

S 56.0 mi/h
D = vp / S 18.0 pc/mi/ln
LOS B

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Northbound I-87
Agency or Company CHA From/To Exit 4 to Exit 5
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2026 Diamond
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 5700 veh/h Peak-Hour Factor, PHF 0.86
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

2231 pc/h/ln

S 51.0 mi/h
D = vp / S 43.7 pc/mi/ln
LOS E

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Southbound I-87
Agency or Company CHA From/To Exit 5 to Exit 4
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2026 Diamond
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 3800 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

1391 pc/h/ln

S 56.0 mi/h
D = vp / S 24.8 pc/mi/ln
LOS C

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst CLD Highway/Direction of Travel Northbound I-87
Agency or Company CHA From/To Exit 5 to Exit 6
Date Performed 07/30/13 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2026 Diamond
Project Description    Exit 4

Oper.(LOS)gfedcb Des.(N)gfedc Planning Datagfedc

Flow Inputs
Volume, V 5900 veh/h Peak-Hour Factor, PHF 0.86
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade  %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 4
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

1732 pc/h/ln

S 56.0 mi/h
D = vp / S 30.9 pc/mi/ln
LOS D

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst CLD Highway/Direction of Travel Southbound I-87
Agency or Company CHA From/To Exit 6 to Exit 5
Date Performed 07/30/13 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2026 Diamond
Project Description    Exit 4

Oper.(LOS)gfedcb Des.(N)gfedc Planning Datagfedc

Flow Inputs
Volume, V 3625 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade  %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 4
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

995 pc/h/ln

S 56.0 mi/h
D = vp / S 17.8 pc/mi/ln
LOS B

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Northbound I-87
Agency or Company CHA Junction Exit 2W On-Ramp
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2026 Diamond
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1100   ft

Vu = 840  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown =   ft

VD =  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4650 0.86 Level 2 0 0.990 1.00 5461
 Ramp 780 0.92 Level 2 0 0.990 1.00 856
 UpStream 840 0.92 Level 2 0 0.990 1.00 922
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 1419.04   (Equation 25-2 or 25-3)
PFM = 0.581   using Equation  (Exhibit 25-5)
V12 = 3173   pc/h

V3 or Vav34
2288   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 25-8 or 25-9)
PFD =   using Equation (Exhibit 25-12)
V12 =   pc/h
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 6317  Exhibit 25-7 No

VF Exhibit 25-14
VFO = VF - VR Exhibit 25-14

VR Exhibit 25-3

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 4029  Exhibit 25-7 4600:All No V12 Exhibit 25-14
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 31.2 (pc/mi/ln)
LOS = D (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 25-4)

Speed Determination Speed Determination
MS = 0.472 (Exibit 25-19)
SR= 49.4 mph (Exhibit 25-19)
S0= 49.6 mph (Exhibit 25-19)
S = 49.5 mph (Exhibit 25-14)

Ds = (Exhibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Northbound I-87
Agency or Company CHA Junction Exit 4 NB Off
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2026 Diamond
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 1850   ft

VD = 930  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5450 0.86 Level 2 0 0.990 1.00 6401
 Ramp 980 0.86 Level 2 0 0.990 1.00 1151
 UpStream
 DownStream 930 0.88 Level 1 0 0.995 1.00 1062

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 25-8 or 25-9)
PFD = 0.547   using Equation (Exhibit 25-12)
V12 = 4023  pc/h
V3 or Vav34 2378  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 6401 Exhibit 25-14 6780 No
VFO = VF - VR 5250 Exhibit 25-14 6780 No

VR 1151 Exhibit 25-3 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 4023 Exhibit 25-14 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 32.7 (pc/mi/ln)
LOS = D (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.467 (Exhibit 25-19)
SR= 49.5 mph (Exhibit 25-19)
S0= 56.1 mph (Exhibit 25-19)
S = 51.7 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Northbound I-87
Agency or Company CHA Junction Exit 4 NB On-Ramp
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2026 Diamond
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1850   ft

Vu = 980  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown =   ft

VD =  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4450 0.86 Level 2 0 0.990 1.00 5226
 Ramp 930 0.88 Level 1 0 0.995 1.00 1062
 UpStream 980 0.92 Level 3 0 0.985 1.00 1081
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 1617.07   (Equation 25-2 or 25-3)
PFM = 0.614   using Equation  (Exhibit 25-5)
V12 = 3210   pc/h

V3 or Vav34
2016   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 25-8 or 25-9)
PFD =   using Equation (Exhibit 25-12)
V12 =   pc/h
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 6288  Exhibit 25-7 No

VF Exhibit 25-14
VFO = VF - VR Exhibit 25-14

VR Exhibit 25-3

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 4272  Exhibit 25-7 4600:All No V12 Exhibit 25-14
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 30.1 (pc/mi/ln)
LOS = D (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 25-4)

Speed Determination Speed Determination
MS = 0.496 (Exibit 25-19)
SR= 49.1 mph (Exhibit 25-19)
S0= 50.5 mph (Exhibit 25-19)
S = 49.5 mph (Exhibit 25-14)

Ds = (Exhibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Northbound I-87
Agency or Company CHA Junction Exit 5 NB Off
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2026 Diamond
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 7810   ft

Vu = 930  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown =   ft

VD =  veh/h
   S FF =   56.0 mph SFR =  35.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5700 0.86 Level 2 0 0.990 1.00 6694
 Ramp 420 0.92 Level 3 0 0.985 1.00 463
 UpStream 930 0.88 Level 1 0 0.995 1.00 1062
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ = 5596.13  (Equation 25-8 or 25-9)
PFD = 0.571   using Equation (Exhibit 25-12)
V12 = 4023  pc/h
V3 or Vav34 2671  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 6694 Exhibit 25-14 6780 No
VFO = VF - VR 6231 Exhibit 25-14 6780 No

VR 463 Exhibit 25-3 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 4023 Exhibit 25-14 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 36.6 (pc/mi/ln)
LOS = E (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.470 (Exhibit 25-19)
SR= 49.4 mph (Exhibit 25-19)
S0= 54.9 mph (Exhibit 25-19)
S = 51.5 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound
Agency or Company CHA Junction Exit 2W Off
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2026 Diamond
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 1300   ft

VD = 710  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3950 0.92 Level 2 0 0.990 1.00 4336
 Ramp 560 0.92 Level 2 0 0.990 1.00 615
 UpStream
 DownStream 710 0.92 Level 2 0 0.990 1.00 779

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 25-8 or 25-9)
PFD = 0.623   using Equation (Exhibit 25-12)
V12 = 2934  pc/h
V3 or Vav34 1402  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 4336 Exhibit 25-14 6780 No
VFO = VF - VR 3721 Exhibit 25-14 6780 No

VR 615 Exhibit 25-3 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 2934 Exhibit 25-14 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 26.8 (pc/mi/ln)
LOS = C (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.418 (Exhibit 25-19)
SR= 50.1 mph (Exhibit 25-19)
S0= 59.9 mph (Exhibit 25-19)
S = 52.9 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound I-87
Agency or Company CHA Junction Exit 4 SB Off
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2026 Diamond
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 1820   ft

VD = 1310  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3800 0.92 Level 2 0 0.990 1.00 4172
 Ramp 1040 0.92 Level 2 0 0.990 1.00 1142
 UpStream
 DownStream 1310 0.93 Level 4 0 0.980 1.00 1437

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 25-8 or 25-9)
PFD = 0.603   using Equation (Exhibit 25-12)
V12 = 2970  pc/h
V3 or Vav34 1202  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 4172 Exhibit 25-14 6780 No
VFO = VF - VR 3030 Exhibit 25-14 6780 No

VR 1142 Exhibit 25-3 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 2970 Exhibit 25-14 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 23.5 (pc/mi/ln)
LOS = C (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.466 (Exhibit 25-19)
SR= 49.5 mph (Exhibit 25-19)
S0= 60.6 mph (Exhibit 25-19)
S = 52.3 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound I-87
Agency or Company CHA Junction Exit 4 SB On-Ramp
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2026 Diamond
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1820   ft

Vu = 1040  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown =   ft

VD =  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2750 0.92 Level 2 0 0.990 1.00 3019
 Ramp 1310 0.93 Level 4 0 0.980 1.00 1437
 UpStream 1040 0.92 Level 2 0 0.990 1.00 1142
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 1222.80   (Equation 25-2 or 25-3)
PFM = 0.614   using Equation  (Exhibit 25-5)
V12 = 1854   pc/h

V3 or Vav34
1165   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 25-8 or 25-9)
PFD =   using Equation (Exhibit 25-12)
V12 =   pc/h
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 4456  Exhibit 25-7 No

VF Exhibit 25-14
VFO = VF - VR Exhibit 25-14

VR Exhibit 25-3

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 3291  Exhibit 25-7 4600:All No V12 Exhibit 25-14
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 22.3 (pc/mi/ln)
LOS = C (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 25-4)

Speed Determination Speed Determination
MS = 0.321 (Exibit 25-19)
SR= 51.5 mph (Exhibit 25-19)
S0= 53.6 mph (Exhibit 25-19)
S = 52.0 mph (Exhibit 25-14)

Ds = (Exhibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound I-87
Agency or Company CHA Junction Exit 5 SB On-Ramp
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2026 Diamond
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 6100   ft

VD = 1040  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3150 0.92 Level 2 0 0.990 1.00 3458
 Ramp 670 0.87 Level 1 0 0.995 1.00 774
 UpStream
 DownStream 1040 0.92 Level 2 0 0.990 1.00 1142

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 4591.88   (Equation 25-2 or 25-3)
PFM = 0.614   using Equation  (Exhibit 25-5)
V12 = 2123   pc/h

V3 or Vav34
1335   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 25-8 or 25-9)
PFD =   using Equation (Exhibit 25-12)
V12 =   pc/h
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 4232  Exhibit 25-7 No

VF Exhibit 25-14
VFO = VF - VR Exhibit 25-14

VR Exhibit 25-3

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 2897  Exhibit 25-7 4600:All No V12 Exhibit 25-14
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 19.6 (pc/mi/ln)
LOS = B (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 25-4)

Speed Determination Speed Determination
MS = 0.288 (Exibit 25-19)
SR= 52.0 mph (Exhibit 25-19)
S0= 53.0 mph (Exhibit 25-19)
S = 52.3 mph (Exhibit 25-14)

Ds = (Exhibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-15)
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FREEWAY WEAVING WORKSHEET
General Information Site Information

Analyst SEB
Agency/Company CHA
Date Performed 02/15/12
Analysis Time Period PM

Freeway/Dir of Travel I-87 Northbound
Weaving Seg Location Exit 2E on to 2W off
Jurisdiction NYSDOT
Analysis Year 2026 Diamond

Inputs
Freeway free-flow speed, SFF (mi/h) 56
Weaving number of lanes, N 4
Weaving seg length, L (ft) 815
Terrain Level

Weaving type A
Volume ratio, VR 0.22
Weaving ratio, R 0.35

Conversions to pc/h Under Base Conditions
(pc/h) V PHF Truck % RV % E T E R fHV fp v
Vo1 4200 0.86 2 0 1.5 1.2 0.990 1.00 4932
Vo2 0 0.92 2 0 1.5 1.2 0.990 1.00 0
Vw1 840 0.92 2 0 1.5 1.2 0.990 1.00 922
Vw2 450 0.92 2 0 1.5 1.2 0.990 1.00 494
Vw 1416 Vnw 4932
V 6348
Weaving and Non-Weaving Speeds

Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)

a (Exhibit 24-6) 0.15 0.0035
b (Exhibit 24-6) 2.20 4.00
c (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75
Weaving intensity factor, Wi 1.39 0.74
Weaving and non-weaving
speeds, Si (mi/h) 34.22 41.38
Number of lanes required for unconstrained operation, Nw 1.28
Maximum number of lanes, Nw (max) 1.40

 If Nw < Nw(max) unconstrained operation  if Nw > Nw (max) constrained operation
Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment speed, S (mi/h)   39.54
Weaving segment density, D (pc/mi/ln)   40.14
Level of service, LOS   E
Capacity of base condition, cb (pc/h)   6615
Capacity as a 15-minute flow rate, c (veh/h)   6550
Capacity as a full-hour volume, ch (veh/h)   5725
Notes
a. Weaving segments longer than 2500 ft. are treated as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp
Junctions".
b. Capacity constrained by basic freeway capacity.
c. Capacity occurs under constrained operating conditions.
d. Three-lane Type A segments do not operate well at volume ratios greater than 0.45. Poor operations and some local queuing are expected in
such cases.
e. Four-lane Type A segments do not operate well at volume ratios greater than 0.35. Poor operations and some local queuing are expected in
such cases.
f. Capacity constrained by maximum allowable weaving flow rate: 2,800 pc/h (Type A), 4,000 (Type B), 3,500 (Type C).
g. Five-lane Type A segments do not operate well at volume ratios greater than 0.20. Poor operations and some local queuing are expected in such
cases.
h. Type B weaving segments do not operate well at volume ratios greater than 0.80. Poor operations and some local queuing are expected in such
cases.
i. Type C weaving segments do not operate well at volume ratios greater than 0.50. Poor operations and some local queuing are expected in such
cases.
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FREEWAY WEAVING WORKSHEET
General Information Site Information

Analyst SEB
Agency/Company CHA
Date Performed 02/15/12
Analysis Time Period PM

Freeway/Dir of Travel I-87 Southbound
Weaving Seg Location Exit 2W on to 2E off
Jurisdiction NYSDOT
Analysis Year 2026 Diamond

Inputs
Freeway free-flow speed, SFF (mi/h) 56
Weaving number of lanes, N 4
Weaving seg length, L (ft) 810
Terrain Level

Weaving type A
Volume ratio, VR 0.19
Weaving ratio, R 0.10

Conversions to pc/h Under Base Conditions
(pc/h) V PHF Truck % RV % E T E R fHV fp v
Vo1 3320 0.92 2 0 1.5 1.2 0.990 1.00 3644
Vo2 0 0.92 2 0 1.5 1.2 0.990 1.00 0
Vw1 710 0.92 2 0 1.5 1.2 0.990 1.00 779
Vw2 80 0.92 2 0 1.5 1.2 0.990 1.00 87
Vw 866 Vnw 3644
V 4510
Weaving and Non-Weaving Speeds

Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)

a (Exhibit 24-6) 0.15 0.0035
b (Exhibit 24-6) 2.20 4.00
c (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75
Weaving intensity factor, Wi 0.95 0.43
Weaving and non-weaving
speeds, Si (mi/h) 38.59 47.12
Number of lanes required for unconstrained operation, Nw 1.12
Maximum number of lanes, Nw (max) 1.40

 If Nw < Nw(max) unconstrained operation  if Nw > Nw (max) constrained operation
Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment speed, S (mi/h)   45.20
Weaving segment density, D (pc/mi/ln)   24.94
Level of service, LOS   C
Capacity of base condition, cb (pc/h)   6781
Capacity as a 15-minute flow rate, c (veh/h)   6714
Capacity as a full-hour volume, ch (veh/h)   6177
Notes
a. Weaving segments longer than 2500 ft. are treated as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp
Junctions".
b. Capacity constrained by basic freeway capacity.
c. Capacity occurs under constrained operating conditions.
d. Three-lane Type A segments do not operate well at volume ratios greater than 0.45. Poor operations and some local queuing are expected in
such cases.
e. Four-lane Type A segments do not operate well at volume ratios greater than 0.35. Poor operations and some local queuing are expected in
such cases.
f. Capacity constrained by maximum allowable weaving flow rate: 2,800 pc/h (Type A), 4,000 (Type B), 3,500 (Type C).
g. Five-lane Type A segments do not operate well at volume ratios greater than 0.20. Poor operations and some local queuing are expected in such
cases.
h. Type B weaving segments do not operate well at volume ratios greater than 0.80. Poor operations and some local queuing are expected in such
cases.
i. Type C weaving segments do not operate well at volume ratios greater than 0.50. Poor operations and some local queuing are expected in such
cases.
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Northbound I-87
Agency or Company CHA From/To Exit 2 to Exit 4
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2036 Diamond
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 5500 veh/h Peak-Hour Factor, PHF 0.86
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

2153 pc/h/ln

S 52.7 mi/h
D = vp / S 40.8 pc/mi/ln
LOS E

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Southbound I-87
Agency or Company CHA From/To Exit 4 to Exit 2
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2036 Diamond
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 4050 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

1482 pc/h/ln

S 56.0 mi/h
D = vp / S 26.5 pc/mi/ln
LOS D

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Northbound I-87
Agency or Company CHA From/To Exit 4 off to Exit 4 on
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2036 Diamond
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 4500 veh/h Peak-Hour Factor, PHF 0.86
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

1762 pc/h/ln

S 56.0 mi/h
D = vp / S 31.5 pc/mi/ln
LOS D

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Southbound I-87
Agency or Company CHA From/To Exit 4 off to Exit 4 on
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2036 Diamond
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 2800 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

1025 pc/h/ln

S 56.0 mi/h
D = vp / S 18.3 pc/mi/ln
LOS C

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Northbound I-87
Agency or Company CHA From/To Exit 4 to Exit 5
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2036 Diamond
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 5750 veh/h Peak-Hour Factor, PHF 0.86
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

2251 pc/h/ln

S 50.5 mi/h
D = vp / S 44.6 pc/mi/ln
LOS E

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Southbound I-87
Agency or Company CHA From/To Exit 5 to Exit 4
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2036 Diamond
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 3900 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

1427 pc/h/ln

S 56.0 mi/h
D = vp / S 25.5 pc/mi/ln
LOS C

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst CLD Highway/Direction of Travel Northbound I-87
Agency or Company CHA From/To Exit 5 to Exit 6
Date Performed 07/30/13 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2036 Diamond
Project Description    Exit 4

Oper.(LOS)gfedcb Des.(N)gfedc Planning Datagfedc

Flow Inputs
Volume, V 6050 veh/h Peak-Hour Factor, PHF 0.86
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade  %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 4
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

1776 pc/h/ln

S 56.0 mi/h
D = vp / S 31.7 pc/mi/ln
LOS D

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst CLD Highway/Direction of Travel Southbound I-87
Agency or Company CHA From/To Exit 6 to Exit 5
Date Performed 07/30/13 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2036 Diamond
Project Description    Exit 4

Oper.(LOS)gfedcb Des.(N)gfedc Planning Datagfedc

Flow Inputs
Volume, V 3750 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade  %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 4
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

1029 pc/h/ln

S 56.0 mi/h
D = vp / S 18.4 pc/mi/ln
LOS C

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Northbound I-87
Agency or Company CHA Junction Exit 2W On-Ramp
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2036 Diamond
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1100   ft

Vu = 880  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown =   ft

VD =  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4700 0.86 Level 2 0 0.990 1.00 5520
 Ramp 780 0.92 Level 2 0 0.990 1.00 856
 UpStream 880 0.92 Level 2 0 0.990 1.00 966
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 1431.66   (Equation 25-2 or 25-3)
PFM = 0.580   using Equation  (Exhibit 25-5)
V12 = 3203   pc/h

V3 or Vav34
2317   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 25-8 or 25-9)
PFD =   using Equation (Exhibit 25-12)
V12 =   pc/h
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 6376  Exhibit 25-7 No

VF Exhibit 25-14
VFO = VF - VR Exhibit 25-14

VR Exhibit 25-3

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 4059  Exhibit 25-7 4600:All No V12 Exhibit 25-14
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 31.4 (pc/mi/ln)
LOS = D (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 25-4)

Speed Determination Speed Determination
MS = 0.479 (Exibit 25-19)
SR= 49.3 mph (Exhibit 25-19)
S0= 49.4 mph (Exhibit 25-19)
S = 49.3 mph (Exhibit 25-14)

Ds = (Exhibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Northbound I-87
Agency or Company CHA Junction Exit 4 NB Off
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2036 Diamond
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 1850   ft

VD = 980  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5500 0.86 Level 2 0 0.990 1.00 6459
 Ramp 1000 0.86 Level 2 0 0.990 1.00 1174
 UpStream
 DownStream 980 0.88 Level 1 0 0.995 1.00 1119

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 25-8 or 25-9)
PFD = 0.545   using Equation (Exhibit 25-12)
V12 = 4052  pc/h
V3 or Vav34 2407  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 6459 Exhibit 25-14 6780 No
VFO = VF - VR 5285 Exhibit 25-14 6780 No

VR 1174 Exhibit 25-3 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 4052 Exhibit 25-14 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 32.9 (pc/mi/ln)
LOS = D (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.469 (Exhibit 25-19)
SR= 49.4 mph (Exhibit 25-19)
S0= 55.9 mph (Exhibit 25-19)
S = 51.7 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Northbound I-87
Agency or Company CHA Junction Exit 4 NB On-Ramp
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2036 Diamond
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1850   ft

Vu = 1000  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown =   ft

VD =  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4500 0.86 Level 2 0 0.990 1.00 5285
 Ramp 980 0.88 Level 1 0 0.995 1.00 1119
 UpStream 1000 0.92 Level 3 0 0.985 1.00 1103
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 1641.90   (Equation 25-2 or 25-3)
PFM = 0.614   using Equation  (Exhibit 25-5)
V12 = 3246   pc/h

V3 or Vav34
2039   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 25-8 or 25-9)
PFD =   using Equation (Exhibit 25-12)
V12 =   pc/h
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 6404  Exhibit 25-7 No

VF Exhibit 25-14
VFO = VF - VR Exhibit 25-14

VR Exhibit 25-3

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 4365  Exhibit 25-7 4600:All No V12 Exhibit 25-14
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 30.8 (pc/mi/ln)
LOS = D (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 25-4)

Speed Determination Speed Determination
MS = 0.523 (Exibit 25-19)
SR= 48.7 mph (Exhibit 25-19)
S0= 50.5 mph (Exhibit 25-19)
S = 49.2 mph (Exhibit 25-14)

Ds = (Exhibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Northbound I-87
Agency or Company CHA Junction Exit 5 NB Off
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2036 Diamond
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 7810   ft

Vu = 980  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown =   ft

VD =  veh/h
   S FF =   56.0 mph SFR =  35.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5750 0.86 Level 2 0 0.990 1.00 6753
 Ramp 440 0.92 Level 3 0 0.985 1.00 485
 UpStream 980 0.88 Level 1 0 0.995 1.00 1119
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ = 5906.29  (Equation 25-8 or 25-9)
PFD = 0.569   using Equation (Exhibit 25-12)
V12 = 4051  pc/h
V3 or Vav34 2702  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a = 4053  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 6753 Exhibit 25-14 6780 No
VFO = VF - VR 6268 Exhibit 25-14 6780 No

VR 485 Exhibit 25-3 2000 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 4051 Exhibit 25-14 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 36.9 (pc/mi/ln)
LOS = E (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.472 (Exhibit 25-19)
SR= 49.4 mph (Exhibit 25-19)
S0= 54.8 mph (Exhibit 25-19)
S = 51.4 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound
Agency or Company CHA Junction Exit 2W Off
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2036 Diamond
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 1300   ft

VD = 750  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4050 0.92 Level 2 0 0.990 1.00 4446
 Ramp 590 0.92 Level 2 0 0.990 1.00 648
 UpStream
 DownStream 750 0.92 Level 2 0 0.990 1.00 823

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 25-8 or 25-9)
PFD = 0.619   using Equation (Exhibit 25-12)
V12 = 2999  pc/h
V3 or Vav34 1447  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 4446 Exhibit 25-14 6780 No
VFO = VF - VR 3798 Exhibit 25-14 6780 No

VR 648 Exhibit 25-3 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 2999 Exhibit 25-14 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 27.3 (pc/mi/ln)
LOS = C (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.421 (Exhibit 25-19)
SR= 50.1 mph (Exhibit 25-19)
S0= 59.7 mph (Exhibit 25-19)
S = 52.9 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound I-87
Agency or Company CHA Junction Exit 4 SB Off
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2036 Diamond
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 1820   ft

VD = 1340  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3900 0.92 Level 2 0 0.990 1.00 4282
 Ramp 1110 0.92 Level 2 0 0.990 1.00 1219
 UpStream
 DownStream 1340 0.93 Level 4 0 0.980 1.00 1470

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 25-8 or 25-9)
PFD = 0.597   using Equation (Exhibit 25-12)
V12 = 3047  pc/h
V3 or Vav34 1235  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 4282 Exhibit 25-14 6780 No
VFO = VF - VR 3063 Exhibit 25-14 6780 No

VR 1219 Exhibit 25-3 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 3047 Exhibit 25-14 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 24.2 (pc/mi/ln)
LOS = C (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.473 (Exhibit 25-19)
SR= 49.4 mph (Exhibit 25-19)
S0= 60.5 mph (Exhibit 25-19)
S = 52.1 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound I-87
Agency or Company CHA Junction Exit 4 SB On-Ramp
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2036 Diamond
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1820   ft

Vu = 1110  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown =   ft

VD =  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2800 0.92 Level 2 0 0.990 1.00 3074
 Ramp 1340 0.93 Level 4 0 0.980 1.00 1470
 UpStream 1110 0.92 Level 2 0 0.990 1.00 1219
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 1241.64   (Equation 25-2 or 25-3)
PFM = 0.614   using Equation  (Exhibit 25-5)
V12 = 1888   pc/h

V3 or Vav34
1186   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 25-8 or 25-9)
PFD =   using Equation (Exhibit 25-12)
V12 =   pc/h
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 4544  Exhibit 25-7 No

VF Exhibit 25-14
VFO = VF - VR Exhibit 25-14

VR Exhibit 25-3

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 3358  Exhibit 25-7 4600:All No V12 Exhibit 25-14
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 22.8 (pc/mi/ln)
LOS = C (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 25-4)

Speed Determination Speed Determination
MS = 0.329 (Exibit 25-19)
SR= 51.4 mph (Exhibit 25-19)
S0= 53.5 mph (Exhibit 25-19)
S = 51.9 mph (Exhibit 25-14)

Ds = (Exhibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound I-87
Agency or Company CHA Junction Exit 5 SB On-Ramp
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2036 Diamond
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 6100   ft

VD = 1110  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3150 0.92 Level 2 0 0.990 1.00 3458
 Ramp 730 0.87 Level 1 0 0.995 1.00 843
 UpStream
 DownStream 1110 0.92 Level 2 0 0.990 1.00 1219

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 4901.49   (Equation 25-2 or 25-3)
PFM = 0.614   using Equation  (Exhibit 25-5)
V12 = 2123   pc/h

V3 or Vav34
1335   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 25-8 or 25-9)
PFD =   using Equation (Exhibit 25-12)
V12 =   pc/h
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 4301  Exhibit 25-7 No

VF Exhibit 25-14
VFO = VF - VR Exhibit 25-14

VR Exhibit 25-3

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 2966  Exhibit 25-7 4600:All No V12 Exhibit 25-14
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 20.1 (pc/mi/ln)
LOS = C (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 25-4)

Speed Determination Speed Determination
MS = 0.293 (Exibit 25-19)
SR= 51.9 mph (Exhibit 25-19)
S0= 53.0 mph (Exhibit 25-19)
S = 52.2 mph (Exhibit 25-14)

Ds = (Exhibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-15)
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FREEWAY WEAVING WORKSHEET
General Information Site Information

Analyst SEB
Agency/Company CHA
Date Performed 02/15/12
Analysis Time Period PM

Freeway/Dir of Travel I-87 Northbound
Weaving Seg Location Exit 2E on to 2W off
Jurisdiction NYSDOT
Analysis Year 2036 Diamond

Inputs
Freeway free-flow speed, SFF (mi/h) 56
Weaving number of lanes, N 4
Weaving seg length, L (ft) 815
Terrain Level

Weaving type A
Volume ratio, VR 0.23
Weaving ratio, R 0.34

Conversions to pc/h Under Base Conditions
(pc/h) V PHF Truck % RV % E T E R fHV fp v
Vo1 4240 0.86 2 0 1.5 1.2 0.990 1.00 4979
Vo2 0 0.92 2 0 1.5 1.2 0.990 1.00 0
Vw1 880 0.92 2 0 1.5 1.2 0.990 1.00 966
Vw2 460 0.92 2 0 1.5 1.2 0.990 1.00 504
Vw 1470 Vnw 4979
V 6449
Weaving and Non-Weaving Speeds

Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)

a (Exhibit 24-6) 0.15 0.0035
b (Exhibit 24-6) 2.20 4.00
c (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75
Weaving intensity factor, Wi 1.43 0.77
Weaving and non-weaving
speeds, Si (mi/h) 33.95 40.97
Number of lanes required for unconstrained operation, Nw 1.30
Maximum number of lanes, Nw (max) 1.40

 If Nw < Nw(max) unconstrained operation  if Nw > Nw (max) constrained operation
Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment speed, S (mi/h)   39.13
Weaving segment density, D (pc/mi/ln)   41.20
Level of service, LOS   E
Capacity of base condition, cb (pc/h)   6588
Capacity as a 15-minute flow rate, c (veh/h)   6523
Capacity as a full-hour volume, ch (veh/h)   5704
Notes
a. Weaving segments longer than 2500 ft. are treated as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp
Junctions".
b. Capacity constrained by basic freeway capacity.
c. Capacity occurs under constrained operating conditions.
d. Three-lane Type A segments do not operate well at volume ratios greater than 0.45. Poor operations and some local queuing are expected in
such cases.
e. Four-lane Type A segments do not operate well at volume ratios greater than 0.35. Poor operations and some local queuing are expected in
such cases.
f. Capacity constrained by maximum allowable weaving flow rate: 2,800 pc/h (Type A), 4,000 (Type B), 3,500 (Type C).
g. Five-lane Type A segments do not operate well at volume ratios greater than 0.20. Poor operations and some local queuing are expected in such
cases.
h. Type B weaving segments do not operate well at volume ratios greater than 0.80. Poor operations and some local queuing are expected in such
cases.
i. Type C weaving segments do not operate well at volume ratios greater than 0.50. Poor operations and some local queuing are expected in such
cases.
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FREEWAY WEAVING WORKSHEET
General Information Site Information

Analyst SEB
Agency/Company CHA
Date Performed 02/15/12
Analysis Time Period PM

Freeway/Dir of Travel I-87 Southbound
Weaving Seg Location Exit 2W on to 2E off
Jurisdiction NYSDOT
Analysis Year 2036 Diamond

Inputs
Freeway free-flow speed, SFF (mi/h) 56
Weaving number of lanes, N 4
Weaving seg length, L (ft) 810
Terrain Level

Weaving type A
Volume ratio, VR 0.20
Weaving ratio, R 0.11

Conversions to pc/h Under Base Conditions
(pc/h) V PHF Truck % RV % E T E R fHV fp v
Vo1 3360 0.92 2 0 1.5 1.2 0.990 1.00 3688
Vo2 0 0.92 2 0 1.5 1.2 0.990 1.00 0
Vw1 750 0.92 2 0 1.5 1.2 0.990 1.00 823
Vw2 90 0.92 2 0 1.5 1.2 0.990 1.00 98
Vw 921 Vnw 3688
V 4609
Weaving and Non-Weaving Speeds

Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)

a (Exhibit 24-6) 0.15 0.0035
b (Exhibit 24-6) 2.20 4.00
c (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75
Weaving intensity factor, Wi 0.98 0.46
Weaving and non-weaving
speeds, Si (mi/h) 38.18 46.59
Number of lanes required for unconstrained operation, Nw 1.15
Maximum number of lanes, Nw (max) 1.40

 If Nw < Nw(max) unconstrained operation  if Nw > Nw (max) constrained operation
Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment speed, S (mi/h)   44.63
Weaving segment density, D (pc/mi/ln)   25.82
Level of service, LOS   C
Capacity of base condition, cb (pc/h)   6736
Capacity as a 15-minute flow rate, c (veh/h)   6669
Capacity as a full-hour volume, ch (veh/h)   6135
Notes
a. Weaving segments longer than 2500 ft. are treated as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp
Junctions".
b. Capacity constrained by basic freeway capacity.
c. Capacity occurs under constrained operating conditions.
d. Three-lane Type A segments do not operate well at volume ratios greater than 0.45. Poor operations and some local queuing are expected in
such cases.
e. Four-lane Type A segments do not operate well at volume ratios greater than 0.35. Poor operations and some local queuing are expected in
such cases.
f. Capacity constrained by maximum allowable weaving flow rate: 2,800 pc/h (Type A), 4,000 (Type B), 3,500 (Type C).
g. Five-lane Type A segments do not operate well at volume ratios greater than 0.20. Poor operations and some local queuing are expected in such
cases.
h. Type B weaving segments do not operate well at volume ratios greater than 0.80. Poor operations and some local queuing are expected in such
cases.
i. Type C weaving segments do not operate well at volume ratios greater than 0.50. Poor operations and some local queuing are expected in such
cases.
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Northbound I-87
Agency or Company CHA From/To Exit 4 off to Exit 4 on
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2046 Diamond
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 4500 veh/h Peak-Hour Factor, PHF 0.86
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

1762 pc/h/ln

S 56.0 mi/h
D = vp / S 31.5 pc/mi/ln
LOS D

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Southbound I-87
Agency or Company CHA From/To Exit 4 off to Exit 4 on
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2046 Diamond
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 2750 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

1006 pc/h/ln

S 56.0 mi/h
D = vp / S 18.0 pc/mi/ln
LOS B

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Northbound I-87
Agency or Company CHA From/To Exit 4 to Exit 5
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2046 Diamond
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 5800 veh/h Peak-Hour Factor, PHF 0.86
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

2271 pc/h/ln

S mi/h
D = vp / S pc/mi/ln
LOS F

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Southbound I-87
Agency or Company CHA From/To Exit 5 to Exit 4
Date Performed 02/15/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2046 Diamond
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 3900 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

1427 pc/h/ln

S 56.0 mi/h
D = vp / S 25.5 pc/mi/ln
LOS C

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Northbound I-87
Agency or Company CHA From/To Exit 2 to Exit 4
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2016 Flyover
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 3250 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

1189 pc/h/ln

S 56.0 mi/h
D = vp / S 21.2 pc/mi/ln
LOS C

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Southbound I-87
Agency or Company CHA From/To Exit 4 to Exit 2
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2016 Flyover
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 5350 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

1958 pc/h/ln

S 55.3 mi/h
D = vp / S 35.4 pc/mi/ln
LOS E

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Northbound I-87
Agency or Company CHA From/To Exit 4 off to Exit 4 on
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2016 Flyover
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 2200 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

805 pc/h/ln

S 56.0 mi/h
D = vp / S 14.4 pc/mi/ln
LOS B

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Northbound I-87
Agency or Company CHA From/To Exit 4 off to Exit 4 off
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2016 Flyover
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 2450 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

897 pc/h/ln

S 56.0 mi/h
D = vp / S 16.0 pc/mi/ln
LOS B

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Southbound I-87
Agency or Company CHA From/To Exit 4 off to Exit 4 on
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2016 Flyover
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 4750 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

1738 pc/h/ln

S 56.0 mi/h
D = vp / S 31.0 pc/mi/ln
LOS D

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7

Copyright © 2007 University of Florida, All Rights Reserved HCS+TM   Version 5.3 Generated:  2/15/2012    2:27 PM

Page 1 of 1BASIC FREEWAY WORKSHEET

2/15/2012file://C:\Documents and Settings\3178\Local Settings\Temp\f2k952.tmp



BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Northbound I-87
Agency or Company CHA From/To Exit 4 to Exit 5
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2016 Flyover
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 2700 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 4
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

741 pc/h/ln

S 56.0 mi/h
D = vp / S 13.2 pc/mi/ln
LOS B

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Southbound I-87
Agency or Company CHA From/To Exit 5 to Exit 4
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2016 Flyover
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 5300 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

1939 pc/h/ln

S 55.4 mi/h
D = vp / S 35.0 pc/mi/ln
LOS D

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst CLD Highway/Direction of Travel Northbound I-87
Agency or Company CHA From/To Exit 5 to Exit 6
Date Performed 07/30/13 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2016 Flyover
Project Description    Exit 4

Oper.(LOS)gfedcb Des.(N)gfedc Planning Datagfedc

Flow Inputs
Volume, V 2550 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade  %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 4
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

700 pc/h/ln

S 56.0 mi/h
D = vp / S 12.5 pc/mi/ln
LOS B

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst CLD Highway/Direction of Travel Southbound I-87
Agency or Company CHA From/To Exit 6 to Exit 5
Date Performed 07/30/13 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2016 Flyover
Project Description    Exit 4

Oper.(LOS)gfedcb Des.(N)gfedc Planning Datagfedc

Flow Inputs
Volume, V 6000 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade  %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 4
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

1647 pc/h/ln

S 56.0 mi/h
D = vp / S 29.4 pc/mi/ln
LOS D

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Northbound I-87
Agency or Company CHA Junction Exit 2W On-Ramp
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2016 Flyover
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1100   ft

Vu = 660  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown =   ft

VD =  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2850 0.92 Level 2 0 0.990 1.00 3129
 Ramp 390 0.92 Level 2 0 0.990 1.00 428
 UpStream 660 0.92 Level 2 0 0.990 1.00 725
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 828.40   (Equation 25-2 or 25-3)
PFM = 0.601   using Equation  (Exhibit 25-5)
V12 = 1881   pc/h

V3 or Vav34
1248   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 25-8 or 25-9)
PFD =   using Equation (Exhibit 25-12)
V12 =   pc/h
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 3557  Exhibit 25-7 No

VF Exhibit 25-14
VFO = VF - VR Exhibit 25-14

VR Exhibit 25-3

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 2309  Exhibit 25-7 4600:All No V12 Exhibit 25-14
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 18.0 (pc/mi/ln)
LOS = B (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 25-4)

Speed Determination Speed Determination
MS = 0.292 (Exibit 25-19)
SR= 51.9 mph (Exhibit 25-19)
S0= 53.3 mph (Exhibit 25-19)
S = 52.4 mph (Exhibit 25-14)

Ds = (Exhibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Northbound I-87
Agency or Company CHA Junction Exit 4 NB Off to ASR
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2016 Flyover
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 2600   ft

VD = 190  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3250 0.92 Level 2 0 0.990 1.00 3568
 Ramp 800 0.82 Level 2 0 0.990 1.00 985
 UpStream
 DownStream 190 0.82 Level 2 0 0.990 1.00 234

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ = 348.23  (Equation 25-8 or 25-9)
PFD = 0.625   using Equation (Exhibit 25-12)
V12 = 2601  pc/h
V3 or Vav34 967  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 3568 Exhibit 25-14 6780 No
VFO = VF - VR 2583 Exhibit 25-14 6780 No

VR 985 Exhibit 25-3 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 2601 Exhibit 25-14 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 20.3 (pc/mi/ln)
LOS = C (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.452 (Exhibit 25-19)
SR= 49.7 mph (Exhibit 25-19)
S0= 61.4 mph (Exhibit 25-19)
S = 52.4 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Northbound I-87
Agency or Company CHA Junction Exit 4 NB Off to Wolf
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2016 Flyover
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 2600   ft

Vu = 800  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown =   ft

VD =  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2450 0.92 Level 2 0 0.990 1.00 2690
 Ramp 190 0.82 Level 2 0 0.990 1.00 234
 UpStream 800 0.82 Level 2 0 0.990 1.00 985
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 25-8 or 25-9)
PFD = 0.682   using Equation (Exhibit 25-12)
V12 = 1909  pc/h
V3 or Vav34 781  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 2690 Exhibit 25-14 6780 No
VFO = VF - VR 2456 Exhibit 25-14 6780 No

VR 234 Exhibit 25-3 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 1909 Exhibit 25-14 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 17.5 (pc/mi/ln)
LOS = B (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.384 (Exhibit 25-19)
SR= 50.6 mph (Exhibit 25-19)
S0= 61.4 mph (Exhibit 25-19)
S = 53.3 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound
Agency or Company CHA Junction Exit 2W Off
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2016 Flyover
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 1300   ft

VD = 340  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5350 0.92 Level 2 0 0.990 1.00 5873
 Ramp 740 0.92 Level 2 0 0.990 1.00 812
 UpStream
 DownStream 340 0.92 Level 2 0 0.990 1.00 373

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 25-8 or 25-9)
PFD = 0.576   using Equation (Exhibit 25-12)
V12 = 3726  pc/h
V3 or Vav34 2147  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 5873 Exhibit 25-14 6780 No
VFO = VF - VR 5061 Exhibit 25-14 6780 No

VR 812 Exhibit 25-3 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 3726 Exhibit 25-14 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 33.6 (pc/mi/ln)
LOS = D (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.436 (Exhibit 25-19)
SR= 49.9 mph (Exhibit 25-19)
S0= 57.0 mph (Exhibit 25-19)
S = 52.3 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound I-87
Agency or Company CHA Junction Exit 4 SB Off
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2016 Flyover
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 1585   ft

VD = 600  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5300 0.92 Level 2 0 0.990 1.00 5818
 Ramp 560 0.92 Level 2 0 0.990 1.00 615
 UpStream
 DownStream 600 0.93 Level 5 0 0.976 1.00 661

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 25-8 or 25-9)
PFD = 0.586   using Equation (Exhibit 25-12)
V12 = 3665  pc/h
V3 or Vav34 2153  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 5818 Exhibit 25-14 6780 No
VFO = VF - VR 5203 Exhibit 25-14 6780 No

VR 615 Exhibit 25-3 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 3665 Exhibit 25-14 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 26.3 (pc/mi/ln)
LOS = C (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.418 (Exhibit 25-19)
SR= 50.1 mph (Exhibit 25-19)
S0= 56.9 mph (Exhibit 25-19)
S = 52.5 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound I-87
Agency or Company CHA Junction Exit 4 SB On-Ramp
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2016 Flyover
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1585   ft

Vu = 560  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown =   ft

VD =  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4750 0.92 Level 2 0 0.990 1.00 5215
 Ramp 600 0.93 Level 5 0 0.976 1.00 661
 UpStream 560 0.92 Level 2 0 0.990 1.00 615
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 1531.12   (Equation 25-2 or 25-3)
PFM = 0.614   using Equation  (Exhibit 25-5)
V12 = 3204   pc/h

V3 or Vav34
2011   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 25-8 or 25-9)
PFD =   using Equation (Exhibit 25-12)
V12 =   pc/h
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 5876  Exhibit 25-7 No

VF Exhibit 25-14
VFO = VF - VR Exhibit 25-14

VR Exhibit 25-3

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 3865  Exhibit 25-7 4600:All No V12 Exhibit 25-14
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 27.1 (pc/mi/ln)
LOS = C (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 25-4)

Speed Determination Speed Determination
MS = 0.402 (Exibit 25-19)
SR= 50.4 mph (Exhibit 25-19)
S0= 50.6 mph (Exhibit 25-19)
S = 50.4 mph (Exhibit 25-14)

Ds = (Exhibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound I-87
Agency or Company CHA Junction Exit 5 SB On-Ramp
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2016 Flyover
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 4700   ft

VD = 560  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4950 0.92 Level 2 0 0.990 1.00 5434
 Ramp 340 0.93 Level 3 0 0.985 1.00 371
 UpStream
 DownStream 560 0.92 Level 2 0 0.990 1.00 615

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 2472.86   (Equation 25-2 or 25-3)
PFM = 0.614   using Equation  (Exhibit 25-5)
V12 = 3336   pc/h

V3 or Vav34
2098   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 25-8 or 25-9)
PFD =   using Equation (Exhibit 25-12)
V12 =   pc/h
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 5805  Exhibit 25-7 No

VF Exhibit 25-14
VFO = VF - VR Exhibit 25-14

VR Exhibit 25-3

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 3707  Exhibit 25-7 4600:All No V12 Exhibit 25-14
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 26.1 (pc/mi/ln)
LOS = C (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 25-4)

Speed Determination Speed Determination
MS = 0.376 (Exibit 25-19)
SR= 50.7 mph (Exhibit 25-19)
S0= 50.2 mph (Exhibit 25-19)
S = 50.6 mph (Exhibit 25-14)

Ds = (Exhibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-15)
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FREEWAY WEAVING WORKSHEET
General Information Site Information

Analyst SEB
Agency/Company CHA
Date Performed 02/14/12
Analysis Time Period AM

Freeway/Dir of Travel I-87 Northbound
Weaving Seg Location Exit 2E on to 2W off
Jurisdiction NYSDOT
Analysis Year 2016 Flyover

Inputs
Freeway free-flow speed, SFF (mi/h) 56
Weaving number of lanes, N 4
Weaving seg length, L (ft) 815
Terrain Level

Weaving type A
Volume ratio, VR 0.27
Weaving ratio, R 0.31

Conversions to pc/h Under Base Conditions
(pc/h) V PHF Truck % RV % E T E R fHV fp v
Vo1 2550 0.92 2 0 1.5 1.2 0.990 1.00 2799
Vo2 0 0.92 2 0 1.5 1.2 0.990 1.00 0
Vw1 660 0.92 2 0 1.5 1.2 0.990 1.00 724
Vw2 300 0.92 2 0 1.5 1.2 0.990 1.00 329
Vw 1053 Vnw 2799
V 3852
Weaving and Non-Weaving Speeds

Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)

a (Exhibit 24-6) 0.15 0.0035
b (Exhibit 24-6) 2.20 4.00
c (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75
Weaving intensity factor, Wi 0.94 0.46
Weaving and non-weaving
speeds, Si (mi/h) 38.74 46.59
Number of lanes required for unconstrained operation, Nw 1.37
Maximum number of lanes, Nw (max) 1.40

 If Nw < Nw(max) unconstrained operation  if Nw > Nw (max) constrained operation
Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment speed, S (mi/h)   44.14
Weaving segment density, D (pc/mi/ln)   21.82
Level of service, LOS   C
Capacity of base condition, cb (pc/h)   6336
Capacity as a 15-minute flow rate, c (veh/h)   6273
Capacity as a full-hour volume, ch (veh/h)   5771
Notes
a. Weaving segments longer than 2500 ft. are treated as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp
Junctions".
b. Capacity constrained by basic freeway capacity.
c. Capacity occurs under constrained operating conditions.
d. Three-lane Type A segments do not operate well at volume ratios greater than 0.45. Poor operations and some local queuing are expected in
such cases.
e. Four-lane Type A segments do not operate well at volume ratios greater than 0.35. Poor operations and some local queuing are expected in
such cases.
f. Capacity constrained by maximum allowable weaving flow rate: 2,800 pc/h (Type A), 4,000 (Type B), 3,500 (Type C).
g. Five-lane Type A segments do not operate well at volume ratios greater than 0.20. Poor operations and some local queuing are expected in such
cases.
h. Type B weaving segments do not operate well at volume ratios greater than 0.80. Poor operations and some local queuing are expected in such
cases.
i. Type C weaving segments do not operate well at volume ratios greater than 0.50. Poor operations and some local queuing are expected in such
cases.
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FREEWAY WEAVING WORKSHEET
General Information Site Information

Analyst SEB
Agency/Company CHA
Date Performed 02/14/12
Analysis Time Period AM

Freeway/Dir of Travel I-87 Southbound
Weaving Seg Location Exit 2W on to 2E off
Jurisdiction NYSDOT
Analysis Year 2016 Flyover

Inputs
Freeway free-flow speed, SFF (mi/h) 56
Weaving number of lanes, N 4
Weaving seg length, L (ft) 810
Terrain Level

Weaving type A
Volume ratio, VR 0.22
Weaving ratio, R 0.31

Conversions to pc/h Under Base Conditions
(pc/h) V PHF Truck % RV % E T E R fHV fp v
Vo1 3860 0.92 2 0 1.5 1.2 0.990 1.00 4237
Vo2 0 0.92 2 0 1.5 1.2 0.990 1.00 0
Vw1 740 0.92 2 0 1.5 1.2 0.990 1.00 812
Vw2 340 0.92 2 0 1.5 1.2 0.990 1.00 373
Vw 1185 Vnw 4237
V 5422
Weaving and Non-Weaving Speeds

Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)

a (Exhibit 24-6) 0.15 0.0035
b (Exhibit 24-6) 2.20 4.00
c (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75
Weaving intensity factor, Wi 1.19 0.60
Weaving and non-weaving
speeds, Si (mi/h) 35.98 43.76
Number of lanes required for unconstrained operation, Nw 1.24
Maximum number of lanes, Nw (max) 1.40

 If Nw < Nw(max) unconstrained operation  if Nw > Nw (max) constrained operation
Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment speed, S (mi/h)   41.79
Weaving segment density, D (pc/mi/ln)   32.44
Level of service, LOS   D
Capacity of base condition, cb (pc/h)   6633
Capacity as a 15-minute flow rate, c (veh/h)   6567
Capacity as a full-hour volume, ch (veh/h)   6042
Notes
a. Weaving segments longer than 2500 ft. are treated as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp
Junctions".
b. Capacity constrained by basic freeway capacity.
c. Capacity occurs under constrained operating conditions.
d. Three-lane Type A segments do not operate well at volume ratios greater than 0.45. Poor operations and some local queuing are expected in
such cases.
e. Four-lane Type A segments do not operate well at volume ratios greater than 0.35. Poor operations and some local queuing are expected in
such cases.
f. Capacity constrained by maximum allowable weaving flow rate: 2,800 pc/h (Type A), 4,000 (Type B), 3,500 (Type C).
g. Five-lane Type A segments do not operate well at volume ratios greater than 0.20. Poor operations and some local queuing are expected in such
cases.
h. Type B weaving segments do not operate well at volume ratios greater than 0.80. Poor operations and some local queuing are expected in such
cases.
i. Type C weaving segments do not operate well at volume ratios greater than 0.50. Poor operations and some local queuing are expected in such
cases.
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Northbound I-87
Agency or Company CHA From/To Exit 2 to Exit 4
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2026 Flyover
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 3350 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

1226 pc/h/ln

S 56.0 mi/h
D = vp / S 21.9 pc/mi/ln
LOS C

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Southbound I-87
Agency or Company CHA From/To Exit 4 to Exit 2
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2026 Flyover
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 5400 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

1976 pc/h/ln

S 55.2 mi/h
D = vp / S 35.8 pc/mi/ln
LOS E

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Northbound I-87
Agency or Company CHA From/To Exit 4 off to Exit 4 on
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2026 Flyover
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 2200 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

805 pc/h/ln

S 56.0 mi/h
D = vp / S 14.4 pc/mi/ln
LOS B

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Northbound I-87
Agency or Company CHA From/To Exit 4 off to Exit 4 off
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2026 Flyover
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 2400 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

878 pc/h/ln

S 56.0 mi/h
D = vp / S 15.7 pc/mi/ln
LOS B

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Southbound I-87
Agency or Company CHA From/To Exit 4 off to Exit 4 on
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2026 Flyover
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 4950 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

1811 pc/h/ln

S 55.9 mi/h
D = vp / S 32.4 pc/mi/ln
LOS D

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Northbound I-87
Agency or Company CHA From/To Exit 4 to Exit 5
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2026 Flyover
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 2750 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 4
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

755 pc/h/ln

S 56.0 mi/h
D = vp / S 13.5 pc/mi/ln
LOS B

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Southbound I-87
Agency or Company CHA From/To Exit 5 to Exit 4
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2026 Flyover
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 5600 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

2049 pc/h/ln

S 54.4 mi/h
D = vp / S 37.7 pc/mi/ln
LOS E

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst CLD Highway/Direction of Travel Northbound I-87
Agency or Company CHA From/To Exit 5 to Exit 6
Date Performed 07/30/13 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2026 Flyover
Project Description    Exit 4

Oper.(LOS)gfedcb Des.(N)gfedc Planning Datagfedc

Flow Inputs
Volume, V 2600 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade  %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 4
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

714 pc/h/ln

S 56.0 mi/h
D = vp / S 12.8 pc/mi/ln
LOS B

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst CLD Highway/Direction of Travel Southbound I-87
Agency or Company CHA From/To Exit 6 to Exit 5
Date Performed 07/30/13 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2026 Flyover
Project Description    Exit 4

Oper.(LOS)gfedcb Des.(N)gfedc Planning Datagfedc

Flow Inputs
Volume, V 6100 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade  %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 4
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

1674 pc/h/ln

S 56.0 mi/h
D = vp / S 29.9 pc/mi/ln
LOS D

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Northbound I-87
Agency or Company CHA Junction Exit 2W On-Ramp
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2026 Flyover
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1100   ft

Vu = 670  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown =   ft

VD =  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2950 0.92 Level 2 0 0.990 1.00 3239
 Ramp 400 0.92 Level 2 0 0.990 1.00 439
 UpStream 670 0.92 Level 2 0 0.990 1.00 736
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 854.29   (Equation 25-2 or 25-3)
PFM = 0.601   using Equation  (Exhibit 25-5)
V12 = 1948   pc/h

V3 or Vav34
1291   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 25-8 or 25-9)
PFD =   using Equation (Exhibit 25-12)
V12 =   pc/h
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 3678  Exhibit 25-7 No

VF Exhibit 25-14
VFO = VF - VR Exhibit 25-14

VR Exhibit 25-3

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 2387  Exhibit 25-7 4600:All No V12 Exhibit 25-14
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 18.6 (pc/mi/ln)
LOS = B (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 25-4)

Speed Determination Speed Determination
MS = 0.295 (Exibit 25-19)
SR= 51.9 mph (Exhibit 25-19)
S0= 53.2 mph (Exhibit 25-19)
S = 52.3 mph (Exhibit 25-14)

Ds = (Exhibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Northbound I-87
Agency or Company CHA Junction Exit 4 NB Off to ASR
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2026 Flyover
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 2600   ft

VD = 190  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3350 0.92 Level 2 0 0.990 1.00 3678
 Ramp 910 0.82 Level 2 0 0.990 1.00 1121
 UpStream
 DownStream 190 0.82 Level 2 0 0.990 1.00 234

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ = 378.49  (Equation 25-8 or 25-9)
PFD = 0.616   using Equation (Exhibit 25-12)
V12 = 2697  pc/h
V3 or Vav34 981  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 3678 Exhibit 25-14 6780 No
VFO = VF - VR 2557 Exhibit 25-14 6780 No

VR 1121 Exhibit 25-3 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 2697 Exhibit 25-14 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 21.1 (pc/mi/ln)
LOS = C (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.464 (Exhibit 25-19)
SR= 49.5 mph (Exhibit 25-19)
S0= 61.4 mph (Exhibit 25-19)
S = 52.2 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Northbound I-87
Agency or Company CHA Junction Exit 4 NB Off to Wolf
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2026 Flyover
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 2600   ft

Vu = 910  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown =   ft

VD =  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2400 0.92 Level 2 0 0.990 1.00 2635
 Ramp 190 0.82 Level 2 0 0.990 1.00 234
 UpStream 910 0.82 Level 2 0 0.990 1.00 1121
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 25-8 or 25-9)
PFD = 0.683   using Equation (Exhibit 25-12)
V12 = 1875  pc/h
V3 or Vav34 760  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 2635 Exhibit 25-14 6780 No
VFO = VF - VR 2401 Exhibit 25-14 6780 No

VR 234 Exhibit 25-3 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 1875 Exhibit 25-14 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 17.2 (pc/mi/ln)
LOS = B (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.384 (Exhibit 25-19)
SR= 50.6 mph (Exhibit 25-19)
S0= 61.4 mph (Exhibit 25-19)
S = 53.3 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound
Agency or Company CHA Junction Exit 2W Off
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2026 Flyover
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 1300   ft

VD = 350  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5400 0.92 Level 2 0 0.990 1.00 5928
 Ramp 760 0.92 Level 2 0 0.990 1.00 834
 UpStream
 DownStream 350 0.92 Level 2 0 0.990 1.00 384

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 25-8 or 25-9)
PFD = 0.573   using Equation (Exhibit 25-12)
V12 = 3755  pc/h
V3 or Vav34 2173  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 5928 Exhibit 25-14 6780 No
VFO = VF - VR 5094 Exhibit 25-14 6780 No

VR 834 Exhibit 25-3 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 3755 Exhibit 25-14 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 33.8 (pc/mi/ln)
LOS = D (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.438 (Exhibit 25-19)
SR= 49.9 mph (Exhibit 25-19)
S0= 56.9 mph (Exhibit 25-19)
S = 52.2 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound I-87
Agency or Company CHA Junction Exit 4 SB Off
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2026 Flyover
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 1585   ft

VD = 650  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5600 0.92 Level 2 0 0.990 1.00 6148
 Ramp 640 0.92 Level 2 0 0.990 1.00 703
 UpStream
 DownStream 650 0.93 Level 5 0 0.976 1.00 716

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 25-8 or 25-9)
PFD = 0.574   using Equation (Exhibit 25-12)
V12 = 3828  pc/h
V3 or Vav34 2320  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 6148 Exhibit 25-14 6780 No
VFO = VF - VR 5445 Exhibit 25-14 6780 No

VR 703 Exhibit 25-3 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 3828 Exhibit 25-14 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 27.7 (pc/mi/ln)
LOS = C (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.426 (Exhibit 25-19)
SR= 50.0 mph (Exhibit 25-19)
S0= 56.3 mph (Exhibit 25-19)
S = 52.2 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound I-87
Agency or Company CHA Junction Exit 4 SB On-Ramp
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2026 Flyover
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1585   ft

Vu = 640  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown =   ft

VD =  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4950 0.92 Level 2 0 0.990 1.00 5434
 Ramp 650 0.93 Level 5 0 0.976 1.00 716
 UpStream 640 0.92 Level 2 0 0.990 1.00 703
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 1589.76   (Equation 25-2 or 25-3)
PFM = 0.614   using Equation  (Exhibit 25-5)
V12 = 3336   pc/h

V3 or Vav34
2098   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 25-8 or 25-9)
PFD =   using Equation (Exhibit 25-12)
V12 =   pc/h
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 6150  Exhibit 25-7 No

VF Exhibit 25-14
VFO = VF - VR Exhibit 25-14

VR Exhibit 25-3

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 4052  Exhibit 25-7 4600:All No V12 Exhibit 25-14
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 28.5 (pc/mi/ln)
LOS = D (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 25-4)

Speed Determination Speed Determination
MS = 0.440 (Exibit 25-19)
SR= 49.8 mph (Exhibit 25-19)
S0= 50.2 mph (Exhibit 25-19)
S = 50.0 mph (Exhibit 25-14)

Ds = (Exhibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound I-87
Agency or Company CHA Junction Exit 5 SB On-Ramp
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2026 Flyover
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 4700   ft

VD = 640  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5200 0.92 Level 2 0 0.990 1.00 5709
 Ramp 390 0.93 Level 3 0 0.985 1.00 426
 UpStream
 DownStream 640 0.92 Level 2 0 0.990 1.00 703

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 2826.70   (Equation 25-2 or 25-3)
PFM = 0.614   using Equation  (Exhibit 25-5)
V12 = 3505   pc/h

V3 or Vav34
2204   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 25-8 or 25-9)
PFD =   using Equation (Exhibit 25-12)
V12 =   pc/h
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 6135  Exhibit 25-7 No

VF Exhibit 25-14
VFO = VF - VR Exhibit 25-14

VR Exhibit 25-3

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 3931  Exhibit 25-7 4600:All No V12 Exhibit 25-14
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 27.8 (pc/mi/ln)
LOS = C (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 25-4)

Speed Determination Speed Determination
MS = 0.416 (Exibit 25-19)
SR= 50.2 mph (Exhibit 25-19)
S0= 49.9 mph (Exhibit 25-19)
S = 50.1 mph (Exhibit 25-14)

Ds = (Exhibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-15)
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FREEWAY WEAVING WORKSHEET
General Information Site Information

Analyst SEB
Agency/Company CHA
Date Performed 02/14/12
Analysis Time Period AM

Freeway/Dir of Travel I-87 Northbound
Weaving Seg Location Exit 2E on to 2W off
Jurisdiction NYSDOT
Analysis Year 2026 Flyover

Inputs
Freeway free-flow speed, SFF (mi/h) 56
Weaving number of lanes, N 4
Weaving seg length, L (ft) 815
Terrain Level

Weaving type A
Volume ratio, VR 0.27
Weaving ratio, R 0.32

Conversions to pc/h Under Base Conditions
(pc/h) V PHF Truck % RV % E T E R fHV fp v
Vo1 2640 0.92 2 0 1.5 1.2 0.990 1.00 2898
Vo2 0 0.92 2 0 1.5 1.2 0.990 1.00 0
Vw1 670 0.92 2 0 1.5 1.2 0.990 1.00 735
Vw2 310 0.92 2 0 1.5 1.2 0.990 1.00 340
Vw 1075 Vnw 2898
V 3973
Weaving and Non-Weaving Speeds

Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)

a (Exhibit 24-6) 0.15 0.0035
b (Exhibit 24-6) 2.20 4.00
c (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75
Weaving intensity factor, Wi 0.96 0.47
Weaving and non-weaving
speeds, Si (mi/h) 38.45 46.27
Number of lanes required for unconstrained operation, Nw 1.36
Maximum number of lanes, Nw (max) 1.40

 If Nw < Nw(max) unconstrained operation  if Nw > Nw (max) constrained operation
Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment speed, S (mi/h)   43.86
Weaving segment density, D (pc/mi/ln)   22.65
Level of service, LOS   C
Capacity of base condition, cb (pc/h)   6352
Capacity as a 15-minute flow rate, c (veh/h)   6289
Capacity as a full-hour volume, ch (veh/h)   5786
Notes
a. Weaving segments longer than 2500 ft. are treated as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp
Junctions".
b. Capacity constrained by basic freeway capacity.
c. Capacity occurs under constrained operating conditions.
d. Three-lane Type A segments do not operate well at volume ratios greater than 0.45. Poor operations and some local queuing are expected in
such cases.
e. Four-lane Type A segments do not operate well at volume ratios greater than 0.35. Poor operations and some local queuing are expected in
such cases.
f. Capacity constrained by maximum allowable weaving flow rate: 2,800 pc/h (Type A), 4,000 (Type B), 3,500 (Type C).
g. Five-lane Type A segments do not operate well at volume ratios greater than 0.20. Poor operations and some local queuing are expected in such
cases.
h. Type B weaving segments do not operate well at volume ratios greater than 0.80. Poor operations and some local queuing are expected in such
cases.
i. Type C weaving segments do not operate well at volume ratios greater than 0.50. Poor operations and some local queuing are expected in such
cases.
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FREEWAY WEAVING WORKSHEET
General Information Site Information

Analyst SEB
Agency/Company CHA
Date Performed 02/14/12
Analysis Time Period AM

Freeway/Dir of Travel I-87 Southbound
Weaving Seg Location Exit 2W on to 2E off
Jurisdiction NYSDOT
Analysis Year 2026 Flyover

Inputs
Freeway free-flow speed, SFF (mi/h) 56
Weaving number of lanes, N 4
Weaving seg length, L (ft) 810
Terrain Level

Weaving type A
Volume ratio, VR 0.22
Weaving ratio, R 0.31

Conversions to pc/h Under Base Conditions
(pc/h) V PHF Truck % RV % E T E R fHV fp v
Vo1 3880 0.92 2 0 1.5 1.2 0.990 1.00 4259
Vo2 0 0.92 2 0 1.5 1.2 0.990 1.00 0
Vw1 770 0.92 2 0 1.5 1.2 0.990 1.00 845
Vw2 350 0.92 2 0 1.5 1.2 0.990 1.00 384
Vw 1229 Vnw 4259
V 5488
Weaving and Non-Weaving Speeds

Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)

a (Exhibit 24-6) 0.15 0.0035
b (Exhibit 24-6) 2.20 4.00
c (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75
Weaving intensity factor, Wi 1.22 0.62
Weaving and non-weaving
speeds, Si (mi/h) 35.74 43.40
Number of lanes required for unconstrained operation, Nw 1.26
Maximum number of lanes, Nw (max) 1.40

 If Nw < Nw(max) unconstrained operation  if Nw > Nw (max) constrained operation
Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment speed, S (mi/h)   41.41
Weaving segment density, D (pc/mi/ln)   33.13
Level of service, LOS   D
Capacity of base condition, cb (pc/h)   6603
Capacity as a 15-minute flow rate, c (veh/h)   6538
Capacity as a full-hour volume, ch (veh/h)   6015
Notes
a. Weaving segments longer than 2500 ft. are treated as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp
Junctions".
b. Capacity constrained by basic freeway capacity.
c. Capacity occurs under constrained operating conditions.
d. Three-lane Type A segments do not operate well at volume ratios greater than 0.45. Poor operations and some local queuing are expected in
such cases.
e. Four-lane Type A segments do not operate well at volume ratios greater than 0.35. Poor operations and some local queuing are expected in
such cases.
f. Capacity constrained by maximum allowable weaving flow rate: 2,800 pc/h (Type A), 4,000 (Type B), 3,500 (Type C).
g. Five-lane Type A segments do not operate well at volume ratios greater than 0.20. Poor operations and some local queuing are expected in such
cases.
h. Type B weaving segments do not operate well at volume ratios greater than 0.80. Poor operations and some local queuing are expected in such
cases.
i. Type C weaving segments do not operate well at volume ratios greater than 0.50. Poor operations and some local queuing are expected in such
cases.
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Northbound I-87
Agency or Company CHA From/To Exit 2 to Exit 4
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2036 Flyover
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 3500 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

1281 pc/h/ln

S 56.0 mi/h
D = vp / S 22.9 pc/mi/ln
LOS C

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Southbound I-87
Agency or Company CHA From/To Exit 4 to Exit 2
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2036 Flyover
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 5450 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

1994 pc/h/ln

S 55.0 mi/h
D = vp / S 36.2 pc/mi/ln
LOS E

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Northbound I-87
Agency or Company CHA From/To Exit 4 off to Exit 4 on
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2036 Flyover
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 2250 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

823 pc/h/ln

S 56.0 mi/h
D = vp / S 14.7 pc/mi/ln
LOS B

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Northbound I-87
Agency or Company CHA From/To Exit 4 off to Exit 4 off
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2036 Flyover
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 2450 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

897 pc/h/ln

S 56.0 mi/h
D = vp / S 16.0 pc/mi/ln
LOS B

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Southbound I-87
Agency or Company CHA From/To Exit 4 off to Exit 4 on
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2036 Flyover
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 5100 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

1866 pc/h/ln

S 55.8 mi/h
D = vp / S 33.4 pc/mi/ln
LOS D

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Northbound I-87
Agency or Company CHA From/To Exit 4 to Exit 5
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2036 Flyover
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 2800 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 4
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

768 pc/h/ln

S 56.0 mi/h
D = vp / S 13.7 pc/mi/ln
LOS B

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Southbound I-87
Agency or Company CHA From/To Exit 5 to Exit 4
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2036 Flyover
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 5850 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

2141 pc/h/ln

S 53.0 mi/h
D = vp / S 40.4 pc/mi/ln
LOS E

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst CLD Highway/Direction of Travel Northbound I-87
Agency or Company CHA From/To Exit 5 to Exit 6
Date Performed 07/30/13 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2036 Flyover
Project Description    Exit 4

Oper.(LOS)gfedcb Des.(N)gfedc Planning Datagfedc

Flow Inputs
Volume, V 2650 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade  %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 4
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

727 pc/h/ln

S 56.0 mi/h
D = vp / S 13.0 pc/mi/ln
LOS B

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst CLD Highway/Direction of Travel Southbound I-87
Agency or Company CHA From/To Exit 6 to Exit 5
Date Performed 07/30/13 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2036 Flyover
Project Description    Exit 4

Oper.(LOS)gfedcb Des.(N)gfedc Planning Datagfedc

Flow Inputs
Volume, V 6150 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade  %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 4
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

1688 pc/h/ln

S 56.0 mi/h
D = vp / S 30.1 pc/mi/ln
LOS D

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Northbound I-87
Agency or Company CHA Junction Exit 2W On-Ramp
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2036 Flyover
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1100   ft

Vu = 690  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown =   ft

VD =  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3100 0.92 Level 2 0 0.990 1.00 3403
 Ramp 420 0.92 Level 2 0 0.990 1.00 461
 UpStream 690 0.92 Level 2 0 0.990 1.00 757
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 894.10   (Equation 25-2 or 25-3)
PFM = 0.601   using Equation  (Exhibit 25-5)
V12 = 2046   pc/h

V3 or Vav34
1357   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 25-8 or 25-9)
PFD =   using Equation (Exhibit 25-12)
V12 =   pc/h
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 3864  Exhibit 25-7 No

VF Exhibit 25-14
VFO = VF - VR Exhibit 25-14

VR Exhibit 25-3

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 2507  Exhibit 25-7 4600:All No V12 Exhibit 25-14
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 19.5 (pc/mi/ln)
LOS = B (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 25-4)

Speed Determination Speed Determination
MS = 0.301 (Exibit 25-19)
SR= 51.8 mph (Exhibit 25-19)
S0= 52.9 mph (Exhibit 25-19)
S = 52.2 mph (Exhibit 25-14)

Ds = (Exhibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Northbound I-87
Agency or Company CHA Junction Exit 4 NB Off to ASR
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2036 Flyover
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 2600   ft

VD = 190  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3500 0.92 Level 2 0 0.990 1.00 3842
 Ramp 1040 0.82 Level 2 0 0.990 1.00 1281
 UpStream
 DownStream 190 0.82 Level 2 0 0.990 1.00 234

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ = 422.43  (Equation 25-8 or 25-9)
PFD = 0.605   using Equation (Exhibit 25-12)
V12 = 2830  pc/h
V3 or Vav34 1012  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 3842 Exhibit 25-14 6780 No
VFO = VF - VR 2561 Exhibit 25-14 6780 No

VR 1281 Exhibit 25-3 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 2830 Exhibit 25-14 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 22.3 (pc/mi/ln)
LOS = C (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.478 (Exhibit 25-19)
SR= 49.3 mph (Exhibit 25-19)
S0= 61.4 mph (Exhibit 25-19)
S = 52.0 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Northbound I-87
Agency or Company CHA Junction Exit 4 NB Off to Wolf
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2036 Flyover
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 2600   ft

Vu = 1040  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown =   ft

VD =  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2450 0.92 Level 2 0 0.990 1.00 2690
 Ramp 190 0.82 Level 2 0 0.990 1.00 234
 UpStream 1040 0.82 Level 2 0 0.990 1.00 1281
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 25-8 or 25-9)
PFD = 0.682   using Equation (Exhibit 25-12)
V12 = 1909  pc/h
V3 or Vav34 781  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 2690 Exhibit 25-14 6780 No
VFO = VF - VR 2456 Exhibit 25-14 6780 No

VR 234 Exhibit 25-3 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 1909 Exhibit 25-14 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 17.5 (pc/mi/ln)
LOS = B (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.384 (Exhibit 25-19)
SR= 50.6 mph (Exhibit 25-19)
S0= 61.4 mph (Exhibit 25-19)
S = 53.3 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound
Agency or Company CHA Junction Exit 2W Off
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2036 Flyover
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 1300   ft

VD = 360  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5450 0.92 Level 2 0 0.990 1.00 5983
 Ramp 770 0.92 Level 2 0 0.990 1.00 845
 UpStream
 DownStream 360 0.92 Level 2 0 0.990 1.00 395

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 25-8 or 25-9)
PFD = 0.572   using Equation (Exhibit 25-12)
V12 = 3782  pc/h
V3 or Vav34 2201  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 5983 Exhibit 25-14 6780 No
VFO = VF - VR 5138 Exhibit 25-14 6780 No

VR 845 Exhibit 25-3 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 3782 Exhibit 25-14 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 34.1 (pc/mi/ln)
LOS = D (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.439 (Exhibit 25-19)
SR= 49.9 mph (Exhibit 25-19)
S0= 56.7 mph (Exhibit 25-19)
S = 52.2 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound I-87
Agency or Company CHA Junction Exit 4 SB Off
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2036 Flyover
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 1585   ft

VD = 700  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5850 0.92 Level 2 0 0.990 1.00 6422
 Ramp 730 0.92 Level 2 0 0.990 1.00 801
 UpStream
 DownStream 700 0.93 Level 5 0 0.976 1.00 772

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 25-8 or 25-9)
PFD = 0.563   using Equation (Exhibit 25-12)
V12 = 3963  pc/h
V3 or Vav34 2459  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 6422 Exhibit 25-14 6780 No
VFO = VF - VR 5621 Exhibit 25-14 6780 No

VR 801 Exhibit 25-3 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 3963 Exhibit 25-14 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 28.9 (pc/mi/ln)
LOS = D (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.435 (Exhibit 25-19)
SR= 49.9 mph (Exhibit 25-19)
S0= 55.7 mph (Exhibit 25-19)
S = 52.0 mph (Exhibit 25-15)

Copyright © 2007 University of Florida, All Rights Reserved HCS+TM   Version 5.3 Generated:  2/17/2012    1:35 PM

Page 1 of 1RAMPS AND RAMP JUNCTIONS WORKSHEET

2/17/2012file://C:\Documents and Settings\3178\Local Settings\Temp\r2k10E2.tmp



RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound I-87
Agency or Company CHA Junction Exit 4 SB On-Ramp
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2036 Flyover
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1585   ft

Vu = 730  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown =   ft

VD =  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5100 0.92 Level 2 0 0.990 1.00 5599
 Ramp 700 0.93 Level 5 0 0.976 1.00 772
 UpStream 730 0.92 Level 2 0 0.990 1.00 801
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 1637.05   (Equation 25-2 or 25-3)
PFM = 0.611   using Equation  (Exhibit 25-5)
V12 = 3420   pc/h

V3 or Vav34
2179   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 25-8 or 25-9)
PFD =   using Equation (Exhibit 25-12)
V12 =   pc/h
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 6371  Exhibit 25-7 No

VF Exhibit 25-14
VFO = VF - VR Exhibit 25-14

VR Exhibit 25-3

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 4192  Exhibit 25-7 4600:All No V12 Exhibit 25-14
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 29.6 (pc/mi/ln)
LOS = D (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 25-4)

Speed Determination Speed Determination
MS = 0.474 (Exibit 25-19)
SR= 49.4 mph (Exhibit 25-19)
S0= 50.0 mph (Exhibit 25-19)
S = 49.6 mph (Exhibit 25-14)

Ds = (Exhibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound I-87
Agency or Company CHA Junction Exit 5 SB On-Ramp
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2036 Flyover
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 4700   ft

VD = 730  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5400 0.92 Level 2 0 0.990 1.00 5928
 Ramp 470 0.93 Level 3 0 0.985 1.00 513
 UpStream
 DownStream 730 0.92 Level 2 0 0.990 1.00 801

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 3220.75   (Equation 25-2 or 25-3)
PFM = 0.614   using Equation  (Exhibit 25-5)
V12 = 3639   pc/h

V3 or Vav34
2289   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 25-8 or 25-9)
PFD =   using Equation (Exhibit 25-12)
V12 =   pc/h
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 6441  Exhibit 25-7 No

VF Exhibit 25-14
VFO = VF - VR Exhibit 25-14

VR Exhibit 25-3

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 4152  Exhibit 25-7 4600:All No V12 Exhibit 25-14
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 29.5 (pc/mi/ln)
LOS = D (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 25-4)

Speed Determination Speed Determination
MS = 0.465 (Exibit 25-19)
SR= 49.5 mph (Exhibit 25-19)
S0= 49.6 mph (Exhibit 25-19)
S = 49.5 mph (Exhibit 25-14)

Ds = (Exhibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-15)
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FREEWAY WEAVING WORKSHEET
General Information Site Information

Analyst SEB
Agency/Company CHA
Date Performed 02/14/12
Analysis Time Period AM

Freeway/Dir of Travel I-87 Northbound
Weaving Seg Location Exit 2E on to 2W off
Jurisdiction NYSDOT
Analysis Year 2036 Flyover

Inputs
Freeway free-flow speed, SFF (mi/h) 56
Weaving number of lanes, N 4
Weaving seg length, L (ft) 815
Terrain Level

Weaving type A
Volume ratio, VR 0.27
Weaving ratio, R 0.32

Conversions to pc/h Under Base Conditions
(pc/h) V PHF Truck % RV % E T E R fHV fp v
Vo1 2780 0.92 2 0 1.5 1.2 0.990 1.00 3051
Vo2 0 0.92 2 0 1.5 1.2 0.990 1.00 0
Vw1 690 0.92 2 0 1.5 1.2 0.990 1.00 757
Vw2 320 0.92 2 0 1.5 1.2 0.990 1.00 351
Vw 1108 Vnw 3051
V 4159
Weaving and Non-Weaving Speeds

Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)

a (Exhibit 24-6) 0.15 0.0035
b (Exhibit 24-6) 2.20 4.00
c (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75
Weaving intensity factor, Wi 1.00 0.49
Weaving and non-weaving
speeds, Si (mi/h) 38.02 45.81
Number of lanes required for unconstrained operation, Nw 1.36
Maximum number of lanes, Nw (max) 1.40

 If Nw < Nw(max) unconstrained operation  if Nw > Nw (max) constrained operation
Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment speed, S (mi/h)   43.44
Weaving segment density, D (pc/mi/ln)   23.94
Level of service, LOS   C
Capacity of base condition, cb (pc/h)   6375
Capacity as a 15-minute flow rate, c (veh/h)   6312
Capacity as a full-hour volume, ch (veh/h)   5807
Notes
a. Weaving segments longer than 2500 ft. are treated as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp
Junctions".
b. Capacity constrained by basic freeway capacity.
c. Capacity occurs under constrained operating conditions.
d. Three-lane Type A segments do not operate well at volume ratios greater than 0.45. Poor operations and some local queuing are expected in
such cases.
e. Four-lane Type A segments do not operate well at volume ratios greater than 0.35. Poor operations and some local queuing are expected in
such cases.
f. Capacity constrained by maximum allowable weaving flow rate: 2,800 pc/h (Type A), 4,000 (Type B), 3,500 (Type C).
g. Five-lane Type A segments do not operate well at volume ratios greater than 0.20. Poor operations and some local queuing are expected in such
cases.
h. Type B weaving segments do not operate well at volume ratios greater than 0.80. Poor operations and some local queuing are expected in such
cases.
i. Type C weaving segments do not operate well at volume ratios greater than 0.50. Poor operations and some local queuing are expected in such
cases.
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FREEWAY WEAVING WORKSHEET
General Information Site Information

Analyst SEB
Agency/Company CHA
Date Performed 02/14/12
Analysis Time Period AM

Freeway/Dir of Travel I-87 Southbound
Weaving Seg Location Exit 2W on to 2E off
Jurisdiction NYSDOT
Analysis Year 2036 Flyover

Inputs
Freeway free-flow speed, SFF (mi/h) 56
Weaving number of lanes, N 4
Weaving seg length, L (ft) 810
Terrain Level

Weaving type A
Volume ratio, VR 0.23
Weaving ratio, R 0.31

Conversions to pc/h Under Base Conditions
(pc/h) V PHF Truck % RV % E T E R fHV fp v
Vo1 3910 0.92 2 0 1.5 1.2 0.990 1.00 4292
Vo2 0 0.92 2 0 1.5 1.2 0.990 1.00 0
Vw1 790 0.92 2 0 1.5 1.2 0.990 1.00 867
Vw2 360 0.92 2 0 1.5 1.2 0.990 1.00 395
Vw 1262 Vnw 4292
V 5554
Weaving and Non-Weaving Speeds

Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)

a (Exhibit 24-6) 0.15 0.0035
b (Exhibit 24-6) 2.20 4.00
c (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75
Weaving intensity factor, Wi 1.24 0.64
Weaving and non-weaving
speeds, Si (mi/h) 35.54 43.11
Number of lanes required for unconstrained operation, Nw 1.27
Maximum number of lanes, Nw (max) 1.40

 If Nw < Nw(max) unconstrained operation  if Nw > Nw (max) constrained operation
Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment speed, S (mi/h)   41.12
Weaving segment density, D (pc/mi/ln)   33.77
Level of service, LOS   D
Capacity of base condition, cb (pc/h)   6585
Capacity as a 15-minute flow rate, c (veh/h)   6520
Capacity as a full-hour volume, ch (veh/h)   5998
Notes
a. Weaving segments longer than 2500 ft. are treated as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp
Junctions".
b. Capacity constrained by basic freeway capacity.
c. Capacity occurs under constrained operating conditions.
d. Three-lane Type A segments do not operate well at volume ratios greater than 0.45. Poor operations and some local queuing are expected in
such cases.
e. Four-lane Type A segments do not operate well at volume ratios greater than 0.35. Poor operations and some local queuing are expected in
such cases.
f. Capacity constrained by maximum allowable weaving flow rate: 2,800 pc/h (Type A), 4,000 (Type B), 3,500 (Type C).
g. Five-lane Type A segments do not operate well at volume ratios greater than 0.20. Poor operations and some local queuing are expected in such
cases.
h. Type B weaving segments do not operate well at volume ratios greater than 0.80. Poor operations and some local queuing are expected in such
cases.
i. Type C weaving segments do not operate well at volume ratios greater than 0.50. Poor operations and some local queuing are expected in such
cases.
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Northbound I-87
Agency or Company CHA From/To Exit 4 off to Exit 4 on
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2046 Flyover
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 2200 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

805 pc/h/ln

S 56.0 mi/h
D = vp / S 14.4 pc/mi/ln
LOS B

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Northbound I-87
Agency or Company CHA From/To Exit 4 off to Exit 4 off
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2046 Flyover
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 2450 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

897 pc/h/ln

S 56.0 mi/h
D = vp / S 16.0 pc/mi/ln
LOS B

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7

Copyright © 2007 University of Florida, All Rights Reserved HCS+TM   Version 5.3 Generated:  2/17/2012    1:52 PM

Page 1 of 1BASIC FREEWAY WORKSHEET

2/17/2012file://C:\Documents and Settings\3178\Local Settings\Temp\f2k121B.tmp



BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Southbound I-87
Agency or Company CHA From/To Exit 4 off to Exit 4 on
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2046 Flyover
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 5100 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

1866 pc/h/ln

S 55.8 mi/h
D = vp / S 33.4 pc/mi/ln
LOS D

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Northbound I-87
Agency or Company CHA From/To Exit 2 to Exit 4
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2016 Flyover
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 5500 veh/h Peak-Hour Factor, PHF 0.86
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

2153 pc/h/ln

S 52.7 mi/h
D = vp / S 40.8 pc/mi/ln
LOS E

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Southbound I-87
Agency or Company CHA From/To Exit 4 to Exit 2
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2016 Flyover
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 3900 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

1427 pc/h/ln

S 56.0 mi/h
D = vp / S 25.5 pc/mi/ln
LOS C

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Northbound I-87
Agency or Company CHA From/To Exit 4 off to Exit 4 on
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2016 Flyover
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 4300 veh/h Peak-Hour Factor, PHF 0.86
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

1683 pc/h/ln

S 56.0 mi/h
D = vp / S 30.1 pc/mi/ln
LOS D

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Northbound I-87
Agency or Company CHA From/To Exit 4 off to Exit 4 off
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2016 Flyover
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 4400 veh/h Peak-Hour Factor, PHF 0.86
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

1722 pc/h/ln

S 56.0 mi/h
D = vp / S 30.8 pc/mi/ln
LOS D

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Southbound I-87
Agency or Company CHA From/To Exit 4 off to Exit 4 on
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2016 Flyover
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 2950 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

1080 pc/h/ln

S 56.0 mi/h
D = vp / S 19.3 pc/mi/ln
LOS C

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Northbound I-87
Agency or Company CHA From/To Exit 4 to Exit 5
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2016 Flyover
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 5900 veh/h Peak-Hour Factor, PHF 0.86
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 4
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

1732 pc/h/ln

S 56.0 mi/h
D = vp / S 30.9 pc/mi/ln
LOS D

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Southbound I-87
Agency or Company CHA From/To Exit 5 to Exit 4
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2016 Flyover
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 3650 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

1336 pc/h/ln

S 56.0 mi/h
D = vp / S 23.9 pc/mi/ln
LOS C

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst CLD Highway/Direction of Travel Northbound I-87
Agency or Company CHA From/To Exit 5 to Exit 6
Date Performed 07/30/13 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2016 Flyover
Project Description    Exit 4

Oper.(LOS)gfedcb Des.(N)gfedc Planning Datagfedc

Flow Inputs
Volume, V 6150 veh/h Peak-Hour Factor, PHF 0.86
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade  %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 4
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

1806 pc/h/ln

S 56.0 mi/h
D = vp / S 32.3 pc/mi/ln
LOS D

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst CLD Highway/Direction of Travel Southbound I-87
Agency or Company CHA From/To Exit 6 to Exit 5
Date Performed 07/30/13 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2016 Flyover
Project Description    Exit 4

Oper.(LOS)gfedcb Des.(N)gfedc Planning Datagfedc

Flow Inputs
Volume, V 3500 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade  %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 4
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

961 pc/h/ln

S 56.0 mi/h
D = vp / S 17.2 pc/mi/ln
LOS B

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Northbound I-87
Agency or Company CHA Junction Exit 2W On-Ramp
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2016 Flyover
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1100   ft

Vu = 800  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown =   ft

VD =  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4650 0.86 Level 2 0 0.990 1.00 5461
 Ramp 870 0.92 Level 2 0 0.990 1.00 955
 UpStream 800 0.92 Level 2 0 0.990 1.00 878
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 1440.22   (Equation 25-2 or 25-3)
PFM = 0.580   using Equation  (Exhibit 25-5)
V12 = 3166   pc/h

V3 or Vav34
2295   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 25-8 or 25-9)
PFD =   using Equation (Exhibit 25-12)
V12 =   pc/h
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 6416  Exhibit 25-7 No

VF Exhibit 25-14
VFO = VF - VR Exhibit 25-14

VR Exhibit 25-3

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 4121  Exhibit 25-7 4600:All No V12 Exhibit 25-14
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 31.9 (pc/mi/ln)
LOS = D (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 25-4)

Speed Determination Speed Determination
MS = 0.493 (Exibit 25-19)
SR= 49.1 mph (Exhibit 25-19)
S0= 49.5 mph (Exhibit 25-19)
S = 49.3 mph (Exhibit 25-14)

Ds = (Exhibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Northbound I-87
Agency or Company CHA Junction Exit 4 NB Off to ASR
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2016 Flyover
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 2600   ft

VD = 110  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5500 0.86 Level 2 0 0.990 1.00 6459
 Ramp 1090 0.86 Level 2 0 0.990 1.00 1280
 UpStream
 DownStream 110 0.86 Level 1 0 0.995 1.00 129

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ = 274.30  (Equation 25-8 or 25-9)
PFD = 0.540   using Equation (Exhibit 25-12)
V12 = 4075  pc/h
V3 or Vav34 2384  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 6459 Exhibit 25-14 6780 No
VFO = VF - VR 5179 Exhibit 25-14 6780 No

VR 1280 Exhibit 25-3 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 4075 Exhibit 25-14 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 33.0 (pc/mi/ln)
LOS = D (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.478 (Exhibit 25-19)
SR= 49.3 mph (Exhibit 25-19)
S0= 56.0 mph (Exhibit 25-19)
S = 51.6 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Northbound I-87
Agency or Company CHA Junction Exit 4 NB Off to Wolf
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2016 Flyover
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 2600   ft

Vu = 1090  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown =   ft

VD =  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4400 0.86 Level 2 0 0.990 1.00 5167
 Ramp 110 0.86 Level 2 0 0.990 1.00 129
 UpStream 1090 0.86 Level 1 0 0.995 1.00 1274
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 25-8 or 25-9)
PFD = 0.625   using Equation (Exhibit 25-12)
V12 = 3277  pc/h
V3 or Vav34 1890  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 5167 Exhibit 25-14 6780 No
VFO = VF - VR 5038 Exhibit 25-14 6780 No

VR 129 Exhibit 25-3 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 3277 Exhibit 25-14 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 29.3 (pc/mi/ln)
LOS = D (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.375 (Exhibit 25-19)
SR= 50.8 mph (Exhibit 25-19)
S0= 58.0 mph (Exhibit 25-19)
S = 53.2 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound
Agency or Company CHA Junction Exit 2W Off
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2016 Flyover
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 1300   ft

VD = 800  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3900 0.92 Level 2 0 0.990 1.00 4282
 Ramp 430 0.92 Level 2 0 0.990 1.00 472
 UpStream
 DownStream 800 0.92 Level 2 0 0.990 1.00 878

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 25-8 or 25-9)
PFD = 0.631   using Equation (Exhibit 25-12)
V12 = 2877  pc/h
V3 or Vav34 1405  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 4282 Exhibit 25-14 6780 No
VFO = VF - VR 3810 Exhibit 25-14 6780 No

VR 472 Exhibit 25-3 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 2877 Exhibit 25-14 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 26.3 (pc/mi/ln)
LOS = C (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.405 (Exhibit 25-19)
SR= 50.3 mph (Exhibit 25-19)
S0= 59.9 mph (Exhibit 25-19)
S = 53.1 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound I-87
Agency or Company CHA Junction Exit 4 SB Off
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2016 Flyover
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 1585   ft

VD = 990  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3650 0.92 Level 2 0 0.990 1.00 4007
 Ramp 720 0.92 Level 2 0 0.990 1.00 790
 UpStream
 DownStream 990 0.93 Level 4 0 0.980 1.00 1086

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 25-8 or 25-9)
PFD = 0.623   using Equation (Exhibit 25-12)
V12 = 2796  pc/h
V3 or Vav34 1211  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 4007 Exhibit 25-14 6780 No
VFO = VF - VR 3217 Exhibit 25-14 6780 No

VR 790 Exhibit 25-3 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 2796 Exhibit 25-14 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 18.8 (pc/mi/ln)
LOS = B (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.434 (Exhibit 25-19)
SR= 49.9 mph (Exhibit 25-19)
S0= 60.6 mph (Exhibit 25-19)
S = 52.7 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound I-87
Agency or Company CHA Junction Exit 4 SB On-Ramp
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2016 Flyover
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1585   ft

Vu = 720  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown =   ft

VD =  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2950 0.92 Level 2 0 0.990 1.00 3239
 Ramp 990 0.93 Level 4 0 0.980 1.00 1086
 UpStream 720 0.92 Level 2 0 0.990 1.00 790
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 1199.21   (Equation 25-2 or 25-3)
PFM = 0.614   using Equation  (Exhibit 25-5)
V12 = 1990   pc/h

V3 or Vav34
1249   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 25-8 or 25-9)
PFD =   using Equation (Exhibit 25-12)
V12 =   pc/h
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 4325  Exhibit 25-7 No

VF Exhibit 25-14
VFO = VF - VR Exhibit 25-14

VR Exhibit 25-3

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 3076  Exhibit 25-7 4600:All No V12 Exhibit 25-14
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 20.7 (pc/mi/ln)
LOS = C (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 25-4)

Speed Determination Speed Determination
MS = 0.300 (Exibit 25-19)
SR= 51.8 mph (Exhibit 25-19)
S0= 53.3 mph (Exhibit 25-19)
S = 52.2 mph (Exhibit 25-14)

Ds = (Exhibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound I-87
Agency or Company CHA Junction Exit 5 SB On-Ramp
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2016 Flyover
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 4700   ft

VD = 720  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3050 0.92 Level 2 0 0.990 1.00 3348
 Ramp 610 0.87 Level 1 0 0.995 1.00 705
 UpStream
 DownStream 720 0.92 Level 2 0 0.990 1.00 790

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 3176.52   (Equation 25-2 or 25-3)
PFM = 0.614   using Equation  (Exhibit 25-5)
V12 = 2055   pc/h

V3 or Vav34
1293   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 25-8 or 25-9)
PFD =   using Equation (Exhibit 25-12)
V12 =   pc/h
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 4053  Exhibit 25-7 No

VF Exhibit 25-14
VFO = VF - VR Exhibit 25-14

VR Exhibit 25-3

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 2760  Exhibit 25-7 4600:All No V12 Exhibit 25-14
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 18.5 (pc/mi/ln)
LOS = B (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 25-4)

Speed Determination Speed Determination
MS = 0.279 (Exibit 25-19)
SR= 52.1 mph (Exhibit 25-19)
S0= 53.1 mph (Exhibit 25-19)
S = 52.4 mph (Exhibit 25-14)

Ds = (Exhibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-15)
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FREEWAY WEAVING WORKSHEET
General Information Site Information

Analyst SEB
Agency/Company CHA
Date Performed 02/14/12
Analysis Time Period PM

Freeway/Dir of Travel I-87 Northbound
Weaving Seg Location Exit 2E on to 2W off
Jurisdiction NYSDOT
Analysis Year 2016 Flyover

Inputs
Freeway free-flow speed, SFF (mi/h) 56
Weaving number of lanes, N 4
Weaving seg length, L (ft) 815
Terrain Level

Weaving type A
Volume ratio, VR 0.22
Weaving ratio, R 0.36

Conversions to pc/h Under Base Conditions
(pc/h) V PHF Truck % RV % E T E R fHV fp v
Vo1 4200 0.86 2 0 1.5 1.2 0.990 1.00 4932
Vo2 0 0.92 2 0 1.5 1.2 0.990 1.00 0
Vw1 800 0.92 2 0 1.5 1.2 0.990 1.00 878
Vw2 450 0.92 2 0 1.5 1.2 0.990 1.00 494
Vw 1372 Vnw 4932
V 6304
Weaving and Non-Weaving Speeds

Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)

a (Exhibit 24-6) 0.15 0.0035
b (Exhibit 24-6) 2.20 4.00
c (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75
Weaving intensity factor, Wi 1.37 0.72
Weaving and non-weaving
speeds, Si (mi/h) 34.40 41.69
Number of lanes required for unconstrained operation, Nw 1.26
Maximum number of lanes, Nw (max) 1.40

 If Nw < Nw(max) unconstrained operation  if Nw > Nw (max) constrained operation
Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment speed, S (mi/h)   39.85
Weaving segment density, D (pc/mi/ln)   39.55
Level of service, LOS   E
Capacity of base condition, cb (pc/h)   6645
Capacity as a 15-minute flow rate, c (veh/h)   6579
Capacity as a full-hour volume, ch (veh/h)   5748
Notes
a. Weaving segments longer than 2500 ft. are treated as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp
Junctions".
b. Capacity constrained by basic freeway capacity.
c. Capacity occurs under constrained operating conditions.
d. Three-lane Type A segments do not operate well at volume ratios greater than 0.45. Poor operations and some local queuing are expected in
such cases.
e. Four-lane Type A segments do not operate well at volume ratios greater than 0.35. Poor operations and some local queuing are expected in
such cases.
f. Capacity constrained by maximum allowable weaving flow rate: 2,800 pc/h (Type A), 4,000 (Type B), 3,500 (Type C).
g. Five-lane Type A segments do not operate well at volume ratios greater than 0.20. Poor operations and some local queuing are expected in such
cases.
h. Type B weaving segments do not operate well at volume ratios greater than 0.80. Poor operations and some local queuing are expected in such
cases.
i. Type C weaving segments do not operate well at volume ratios greater than 0.50. Poor operations and some local queuing are expected in such
cases.
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FREEWAY WEAVING WORKSHEET
General Information Site Information

Analyst SEB
Agency/Company CHA
Date Performed 02/14/12
Analysis Time Period PM

Freeway/Dir of Travel I-87 Southbound
Weaving Seg Location Exit 2W on to 2E off
Jurisdiction NYSDOT
Analysis Year 2016 Flyover

Inputs
Freeway free-flow speed, SFF (mi/h) 56
Weaving number of lanes, N 4
Weaving seg length, L (ft) 810
Terrain Level

Weaving type A
Volume ratio, VR 0.22
Weaving ratio, R 0.15

Conversions to pc/h Under Base Conditions
(pc/h) V PHF Truck % RV % E T E R fHV fp v
Vo1 3310 0.92 2 0 1.5 1.2 0.990 1.00 3633
Vo2 0 0.92 2 0 1.5 1.2 0.990 1.00 0
Vw1 800 0.92 2 0 1.5 1.2 0.990 1.00 878
Vw2 140 0.92 2 0 1.5 1.2 0.990 1.00 153
Vw 1031 Vnw 3633
V 4664
Weaving and Non-Weaving Speeds

Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)

a (Exhibit 24-6) 0.15 0.0035
b (Exhibit 24-6) 2.20 4.00
c (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75
Weaving intensity factor, Wi 1.03 0.50
Weaving and non-weaving
speeds, Si (mi/h) 37.61 45.73
Number of lanes required for unconstrained operation, Nw 1.22
Maximum number of lanes, Nw (max) 1.40

 If Nw < Nw(max) unconstrained operation  if Nw > Nw (max) constrained operation
Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment speed, S (mi/h)   43.64
Weaving segment density, D (pc/mi/ln)   26.72
Level of service, LOS   C
Capacity of base condition, cb (pc/h)   6619
Capacity as a 15-minute flow rate, c (veh/h)   6553
Capacity as a full-hour volume, ch (veh/h)   6029
Notes
a. Weaving segments longer than 2500 ft. are treated as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp
Junctions".
b. Capacity constrained by basic freeway capacity.
c. Capacity occurs under constrained operating conditions.
d. Three-lane Type A segments do not operate well at volume ratios greater than 0.45. Poor operations and some local queuing are expected in
such cases.
e. Four-lane Type A segments do not operate well at volume ratios greater than 0.35. Poor operations and some local queuing are expected in
such cases.
f. Capacity constrained by maximum allowable weaving flow rate: 2,800 pc/h (Type A), 4,000 (Type B), 3,500 (Type C).
g. Five-lane Type A segments do not operate well at volume ratios greater than 0.20. Poor operations and some local queuing are expected in such
cases.
h. Type B weaving segments do not operate well at volume ratios greater than 0.80. Poor operations and some local queuing are expected in such
cases.
i. Type C weaving segments do not operate well at volume ratios greater than 0.50. Poor operations and some local queuing are expected in such
cases.
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Northbound I-87
Agency or Company CHA From/To Exit 2 to Exit 4
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2026 Flyover
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 5600 veh/h Peak-Hour Factor, PHF 0.86
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

2192 pc/h/ln

S 51.9 mi/h
D = vp / S 42.2 pc/mi/ln
LOS E

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Southbound I-87
Agency or Company CHA From/To Exit 4 to Exit 2
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2026 Flyover
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 4000 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

1464 pc/h/ln

S 56.0 mi/h
D = vp / S 26.1 pc/mi/ln
LOS D

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Northbound I-87
Agency or Company CHA From/To Exit 4 off to Exit 4 on
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2026 Flyover
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 4350 veh/h Peak-Hour Factor, PHF 0.86
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

1703 pc/h/ln

S 56.0 mi/h
D = vp / S 30.4 pc/mi/ln
LOS D

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Northbound I-87
Agency or Company CHA From/To Exit 4 off to Exit 4 off
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2026 Flyover
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 4450 veh/h Peak-Hour Factor, PHF 0.86
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

1742 pc/h/ln

S 56.0 mi/h
D = vp / S 31.1 pc/mi/ln
LOS D

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Southbound I-87
Agency or Company CHA From/To Exit 4 off to Exit 4 on
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2026 Flyover
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 3050 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

1116 pc/h/ln

S 56.0 mi/h
D = vp / S 19.9 pc/mi/ln
LOS C

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Northbound I-87
Agency or Company CHA From/To Exit 4 to Exit 5
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2026 Flyover
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 5950 veh/h Peak-Hour Factor, PHF 0.86
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 4
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

1747 pc/h/ln

S 56.0 mi/h
D = vp / S 31.2 pc/mi/ln
LOS D

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7

Copyright © 2007 University of Florida, All Rights Reserved HCS+TM   Version 5.3 Generated:  2/17/2012    1:16 PM

Page 1 of 1BASIC FREEWAY WORKSHEET

2/17/2012file://C:\Documents and Settings\3178\Local Settings\Temp\f2kE35.tmp



BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Southbound I-87
Agency or Company CHA From/To Exit 5 to Exit 4
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2026 Flyover
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 3800 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

1391 pc/h/ln

S 56.0 mi/h
D = vp / S 24.8 pc/mi/ln
LOS C

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst CLD Highway/Direction of Travel Northbound I-87
Agency or Company CHA From/To Exit 5 to Exit 6
Date Performed 07/30/13 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2026 Flyover
Project Description    Exit 4

Oper.(LOS)gfedcb Des.(N)gfedc Planning Datagfedc

Flow Inputs
Volume, V 6175 veh/h Peak-Hour Factor, PHF 0.86
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade  %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 4
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

1813 pc/h/ln

S 55.9 mi/h
D = vp / S 32.4 pc/mi/ln
LOS D

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst CLD Highway/Direction of Travel Southbound I-87
Agency or Company CHA From/To Exit 6 to Exit 5
Date Performed 07/30/13 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2026 Flyover
Project Description    Exit 4

Oper.(LOS)gfedcb Des.(N)gfedc Planning Datagfedc

Flow Inputs
Volume, V 3650 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade  %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 4
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

1002 pc/h/ln

S 56.0 mi/h
D = vp / S 17.9 pc/mi/ln
LOS B

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Northbound I-87
Agency or Company CHA Junction Exit 2W On-Ramp
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2026 Flyover
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1100   ft

Vu = 840  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown =   ft

VD =  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4750 0.86 Level 2 0 0.990 1.00 5578
 Ramp 870 0.92 Level 2 0 0.990 1.00 955
 UpStream 840 0.92 Level 2 0 0.990 1.00 922
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 1465.26   (Equation 25-2 or 25-3)
PFM = 0.578   using Equation  (Exhibit 25-5)
V12 = 3225   pc/h

V3 or Vav34
2353   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 25-8 or 25-9)
PFD =   using Equation (Exhibit 25-12)
V12 =   pc/h
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 6533  Exhibit 25-7 No

VF Exhibit 25-14
VFO = VF - VR Exhibit 25-14

VR Exhibit 25-3

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 4180  Exhibit 25-7 4600:All No V12 Exhibit 25-14
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 32.3 (pc/mi/ln)
LOS = D (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 25-4)

Speed Determination Speed Determination
MS = 0.508 (Exibit 25-19)
SR= 48.9 mph (Exhibit 25-19)
S0= 49.2 mph (Exhibit 25-19)
S = 49.0 mph (Exhibit 25-14)

Ds = (Exhibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Northbound I-87
Agency or Company CHA Junction Exit 4 NB Off to ASR
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2026 Flyover
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 2600   ft

VD = 120  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5600 0.86 Level 2 0 0.990 1.00 6577
 Ramp 1170 0.86 Level 2 0 0.990 1.00 1374
 UpStream
 DownStream 120 0.86 Level 1 0 0.995 1.00 140

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ = 324.22  (Equation 25-8 or 25-9)
PFD = 0.532   using Equation (Exhibit 25-12)
V12 = 4144  pc/h
V3 or Vav34 2433  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 6577 Exhibit 25-14 6780 No
VFO = VF - VR 5203 Exhibit 25-14 6780 No

VR 1374 Exhibit 25-3 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 4144 Exhibit 25-14 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 33.6 (pc/mi/ln)
LOS = D (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.487 (Exhibit 25-19)
SR= 49.2 mph (Exhibit 25-19)
S0= 55.8 mph (Exhibit 25-19)
S = 51.5 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Northbound I-87
Agency or Company CHA Junction Exit 4 NB Off to Wolf
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2026 Flyover
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 2600   ft

Vu = 1170  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown =   ft

VD =  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4450 0.86 Level 2 0 0.990 1.00 5226
 Ramp 120 0.86 Level 2 0 0.990 1.00 141
 UpStream 1170 0.86 Level 1 0 0.995 1.00 1367
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 25-8 or 25-9)
PFD = 0.623   using Equation (Exhibit 25-12)
V12 = 3308  pc/h
V3 or Vav34 1918  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 5226 Exhibit 25-14 6780 No
VFO = VF - VR 5085 Exhibit 25-14 6780 No

VR 141 Exhibit 25-3 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 3308 Exhibit 25-14 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 29.6 (pc/mi/ln)
LOS = D (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.376 (Exhibit 25-19)
SR= 50.7 mph (Exhibit 25-19)
S0= 57.9 mph (Exhibit 25-19)
S = 53.1 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound
Agency or Company CHA Junction Exit 2W Off
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2026 Flyover
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 1300   ft

VD = 840  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4000 0.92 Level 2 0 0.990 1.00 4391
 Ramp 450 0.92 Level 2 0 0.990 1.00 494
 UpStream
 DownStream 840 0.92 Level 2 0 0.990 1.00 922

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 25-8 or 25-9)
PFD = 0.628   using Equation (Exhibit 25-12)
V12 = 2939  pc/h
V3 or Vav34 1452  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 4391 Exhibit 25-14 6780 No
VFO = VF - VR 3897 Exhibit 25-14 6780 No

VR 494 Exhibit 25-3 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 2939 Exhibit 25-14 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 26.8 (pc/mi/ln)
LOS = C (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.407 (Exhibit 25-19)
SR= 50.3 mph (Exhibit 25-19)
S0= 59.7 mph (Exhibit 25-19)
S = 53.1 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound I-87
Agency or Company CHA Junction Exit 4 SB Off
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2026 Flyover
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 1585   ft

VD = 1010  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3800 0.92 Level 2 0 0.990 1.00 4172
 Ramp 770 0.92 Level 2 0 0.990 1.00 845
 UpStream
 DownStream 1010 0.93 Level 4 0 0.980 1.00 1108

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 25-8 or 25-9)
PFD = 0.617   using Equation (Exhibit 25-12)
V12 = 2897  pc/h
V3 or Vav34 1275  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 4172 Exhibit 25-14 6780 No
VFO = VF - VR 3327 Exhibit 25-14 6780 No

VR 845 Exhibit 25-3 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 2897 Exhibit 25-14 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 19.7 (pc/mi/ln)
LOS = B (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.439 (Exhibit 25-19)
SR= 49.9 mph (Exhibit 25-19)
S0= 60.4 mph (Exhibit 25-19)
S = 52.7 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound I-87
Agency or Company CHA Junction Exit 4 SB On-Ramp
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2026 Flyover
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1585   ft

Vu = 770  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown =   ft

VD =  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3050 0.92 Level 2 0 0.990 1.00 3348
 Ramp 1010 0.93 Level 4 0 0.980 1.00 1108
 UpStream 770 0.92 Level 2 0 0.990 1.00 845
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 1227.24   (Equation 25-2 or 25-3)
PFM = 0.614   using Equation  (Exhibit 25-5)
V12 = 2057   pc/h

V3 or Vav34
1291   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 25-8 or 25-9)
PFD =   using Equation (Exhibit 25-12)
V12 =   pc/h
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 4456  Exhibit 25-7 No

VF Exhibit 25-14
VFO = VF - VR Exhibit 25-14

VR Exhibit 25-3

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 3165  Exhibit 25-7 4600:All No V12 Exhibit 25-14
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 21.4 (pc/mi/ln)
LOS = C (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 25-4)

Speed Determination Speed Determination
MS = 0.308 (Exibit 25-19)
SR= 51.7 mph (Exhibit 25-19)
S0= 53.2 mph (Exhibit 25-19)
S = 52.1 mph (Exhibit 25-14)

Ds = (Exhibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound I-87
Agency or Company CHA Junction Exit 5 SB On-Ramp
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2026 Flyover
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 4700   ft

VD = 770  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3150 0.92 Level 2 0 0.990 1.00 3458
 Ramp 640 0.87 Level 1 0 0.995 1.00 739
 UpStream
 DownStream 770 0.92 Level 2 0 0.990 1.00 845

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 3397.67   (Equation 25-2 or 25-3)
PFM = 0.614   using Equation  (Exhibit 25-5)
V12 = 2123   pc/h

V3 or Vav34
1335   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 25-8 or 25-9)
PFD =   using Equation (Exhibit 25-12)
V12 =   pc/h
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 4197  Exhibit 25-7 No

VF Exhibit 25-14
VFO = VF - VR Exhibit 25-14

VR Exhibit 25-3

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 2862  Exhibit 25-7 4600:All No V12 Exhibit 25-14
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 19.3 (pc/mi/ln)
LOS = B (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 25-4)

Speed Determination Speed Determination
MS = 0.285 (Exibit 25-19)
SR= 52.0 mph (Exhibit 25-19)
S0= 53.0 mph (Exhibit 25-19)
S = 52.3 mph (Exhibit 25-14)

Ds = (Exhibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-15)
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FREEWAY WEAVING WORKSHEET
General Information Site Information

Analyst SEB
Agency/Company CHA
Date Performed 02/14/12
Analysis Time Period PM

Freeway/Dir of Travel I-87 Northbound
Weaving Seg Location Exit 2E on to 2W off
Jurisdiction NYSDOT
Analysis Year 2026 Flyover

Inputs
Freeway free-flow speed, SFF (mi/h) 56
Weaving number of lanes, N 4
Weaving seg length, L (ft) 815
Terrain Level

Weaving type A
Volume ratio, VR 0.22
Weaving ratio, R 0.36

Conversions to pc/h Under Base Conditions
(pc/h) V PHF Truck % RV % E T E R fHV fp v
Vo1 4280 0.86 2 0 1.5 1.2 0.990 1.00 5026
Vo2 0 0.92 2 0 1.5 1.2 0.990 1.00 0
Vw1 840 0.92 2 0 1.5 1.2 0.990 1.00 922
Vw2 470 0.92 2 0 1.5 1.2 0.990 1.00 515
Vw 1437 Vnw 5026
V 6463
Weaving and Non-Weaving Speeds

Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)

a (Exhibit 24-6) 0.15 0.0035
b (Exhibit 24-6) 2.20 4.00
c (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75
Weaving intensity factor, Wi 1.42 0.76
Weaving and non-weaving
speeds, Si (mi/h) 34.04 41.15
Number of lanes required for unconstrained operation, Nw 1.28
Maximum number of lanes, Nw (max) 1.40

 If Nw < Nw(max) unconstrained operation  if Nw > Nw (max) constrained operation
Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment speed, S (mi/h)   39.32
Weaving segment density, D (pc/mi/ln)   41.09
Level of service, LOS   E
Capacity of base condition, cb (pc/h)   6619
Capacity as a 15-minute flow rate, c (veh/h)   6553
Capacity as a full-hour volume, ch (veh/h)   5728
Notes
a. Weaving segments longer than 2500 ft. are treated as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp
Junctions".
b. Capacity constrained by basic freeway capacity.
c. Capacity occurs under constrained operating conditions.
d. Three-lane Type A segments do not operate well at volume ratios greater than 0.45. Poor operations and some local queuing are expected in
such cases.
e. Four-lane Type A segments do not operate well at volume ratios greater than 0.35. Poor operations and some local queuing are expected in
such cases.
f. Capacity constrained by maximum allowable weaving flow rate: 2,800 pc/h (Type A), 4,000 (Type B), 3,500 (Type C).
g. Five-lane Type A segments do not operate well at volume ratios greater than 0.20. Poor operations and some local queuing are expected in such
cases.
h. Type B weaving segments do not operate well at volume ratios greater than 0.80. Poor operations and some local queuing are expected in such
cases.
i. Type C weaving segments do not operate well at volume ratios greater than 0.50. Poor operations and some local queuing are expected in such
cases.
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FREEWAY WEAVING WORKSHEET
General Information Site Information

Analyst SEB
Agency/Company CHA
Date Performed 02/14/12
Analysis Time Period PM

Freeway/Dir of Travel I-87 Southbound
Weaving Seg Location Exit 2W on to 2E off
Jurisdiction NYSDOT
Analysis Year 2026 Flyover

Inputs
Freeway free-flow speed, SFF (mi/h) 56
Weaving number of lanes, N 4
Weaving seg length, L (ft) 810
Terrain Level

Weaving type A
Volume ratio, VR 0.23
Weaving ratio, R 0.14

Conversions to pc/h Under Base Conditions
(pc/h) V PHF Truck % RV % E T E R fHV fp v
Vo1 3210 0.92 2 0 1.5 1.2 0.990 1.00 3524
Vo2 0 0.92 2 0 1.5 1.2 0.990 1.00 0
Vw1 840 0.92 2 0 1.5 1.2 0.990 1.00 922
Vw2 140 0.92 2 0 1.5 1.2 0.990 1.00 153
Vw 1075 Vnw 3524
V 4599
Weaving and Non-Weaving Speeds

Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)

a (Exhibit 24-6) 0.15 0.0035
b (Exhibit 24-6) 2.20 4.00
c (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75
Weaving intensity factor, Wi 1.04 0.51
Weaving and non-weaving
speeds, Si (mi/h) 37.50 45.49
Number of lanes required for unconstrained operation, Nw 1.26
Maximum number of lanes, Nw (max) 1.40

 If Nw < Nw(max) unconstrained operation  if Nw > Nw (max) constrained operation
Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment speed, S (mi/h)   43.33
Weaving segment density, D (pc/mi/ln)   26.53
Level of service, LOS   C
Capacity of base condition, cb (pc/h)   6549
Capacity as a 15-minute flow rate, c (veh/h)   6484
Capacity as a full-hour volume, ch (veh/h)   5965
Notes
a. Weaving segments longer than 2500 ft. are treated as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp
Junctions".
b. Capacity constrained by basic freeway capacity.
c. Capacity occurs under constrained operating conditions.
d. Three-lane Type A segments do not operate well at volume ratios greater than 0.45. Poor operations and some local queuing are expected in
such cases.
e. Four-lane Type A segments do not operate well at volume ratios greater than 0.35. Poor operations and some local queuing are expected in
such cases.
f. Capacity constrained by maximum allowable weaving flow rate: 2,800 pc/h (Type A), 4,000 (Type B), 3,500 (Type C).
g. Five-lane Type A segments do not operate well at volume ratios greater than 0.20. Poor operations and some local queuing are expected in such
cases.
h. Type B weaving segments do not operate well at volume ratios greater than 0.80. Poor operations and some local queuing are expected in such
cases.
i. Type C weaving segments do not operate well at volume ratios greater than 0.50. Poor operations and some local queuing are expected in such
cases.
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Northbound I-87
Agency or Company CHA From/To Exit 2 to Exit 4
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2036 Flyover
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 5650 veh/h Peak-Hour Factor, PHF 0.86
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

2212 pc/h/ln

S 51.5 mi/h
D = vp / S 43.0 pc/mi/ln
LOS E

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Southbound I-87
Agency or Company CHA From/To Exit 4 to Exit 2
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2036 Flyover
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 4150 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

1519 pc/h/ln

S 56.0 mi/h
D = vp / S 27.1 pc/mi/ln
LOS D

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Northbound I-87
Agency or Company CHA From/To Exit 4 off to Exit 4 on
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2036 Flyover
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 4300 veh/h Peak-Hour Factor, PHF 0.86
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

1683 pc/h/ln

S 56.0 mi/h
D = vp / S 30.1 pc/mi/ln
LOS D

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Northbound I-87
Agency or Company CHA From/To Exit 4 off to Exit 4 off
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2036 Flyover
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 4400 veh/h Peak-Hour Factor, PHF 0.86
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

1722 pc/h/ln

S 56.0 mi/h
D = vp / S 30.8 pc/mi/ln
LOS D

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Southbound I-87
Agency or Company CHA From/To Exit 4 off to Exit 4 on
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2036 Flyover
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 3050 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

1116 pc/h/ln

S 56.0 mi/h
D = vp / S 19.9 pc/mi/ln
LOS C

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Northbound I-87
Agency or Company CHA From/To Exit 4 to Exit 5
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2036 Flyover
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 5950 veh/h Peak-Hour Factor, PHF 0.86
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 4
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

1747 pc/h/ln

S 56.0 mi/h
D = vp / S 31.2 pc/mi/ln
LOS D

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Southbound I-87
Agency or Company CHA From/To Exit 5 to Exit 4
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2036 Flyover
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 3900 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

1427 pc/h/ln

S 56.0 mi/h
D = vp / S 25.5 pc/mi/ln
LOS C

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7

Copyright © 2007 University of Florida, All Rights Reserved HCS+TM   Version 5.3 Generated:  2/17/2012    1:39 PM

Page 1 of 1BASIC FREEWAY WORKSHEET

2/17/2012file://C:\Documents and Settings\3178\Local Settings\Temp\f2k1157.tmp



BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst CLD Highway/Direction of Travel Northbound I-87
Agency or Company CHA From/To Exit 5 to Exit 6
Date Performed 07/30/13 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2036 Flyover
Project Description    Exit 4

Oper.(LOS)gfedcb Des.(N)gfedc Planning Datagfedc

Flow Inputs
Volume, V 6200 veh/h Peak-Hour Factor, PHF 0.86
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade  %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 4
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

1820 pc/h/ln

S 55.9 mi/h
D = vp / S 32.5 pc/mi/ln
LOS D

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7

Copyright © 2007 University of Florida, All Rights Reserved HCS+TM   Version 5.3 Generated:  7/30/2013    8:26 AM

Page 1 of 1BASIC FREEWAY WORKSHEET

7/30/2013file://C:\Users\2508\AppData\Local\Temp\f2kBF03.tmp



BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst CLD Highway/Direction of Travel Southbound I-87
Agency or Company CHA From/To Exit 6 to Exit 5
Date Performed 07/30/13 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2036 Flyover
Project Description    Exit 4

Oper.(LOS)gfedcb Des.(N)gfedc Planning Datagfedc

Flow Inputs
Volume, V 3800 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade  %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 4
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

1043 pc/h/ln

S 56.0 mi/h
D = vp / S 18.6 pc/mi/ln
LOS C

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N  - Number of lanes                 S   - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Northbound I-87
Agency or Company CHA Junction Exit 2W On-Ramp
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2036 Flyover
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1100   ft

Vu = 880  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown =   ft

VD =  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4750 0.86 Level 2 0 0.990 1.00 5578
 Ramp 880 0.92 Level 2 0 0.990 1.00 966
 UpStream 880 0.92 Level 2 0 0.990 1.00 966
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 1467.62   (Equation 25-2 or 25-3)
PFM = 0.578   using Equation  (Exhibit 25-5)
V12 = 3224   pc/h

V3 or Vav34
2354   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 25-8 or 25-9)
PFD =   using Equation (Exhibit 25-12)
V12 =   pc/h
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 6544  Exhibit 25-7 No

VF Exhibit 25-14
VFO = VF - VR Exhibit 25-14

VR Exhibit 25-3

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 4190  Exhibit 25-7 4600:All No V12 Exhibit 25-14
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 32.4 (pc/mi/ln)
LOS = D (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 25-4)

Speed Determination Speed Determination
MS = 0.510 (Exibit 25-19)
SR= 48.9 mph (Exhibit 25-19)
S0= 49.1 mph (Exhibit 25-19)
S = 49.0 mph (Exhibit 25-14)

Ds = (Exhibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Northbound I-87
Agency or Company CHA Junction Exit 4 NB Off to ASR
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2036 Flyover
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 2600   ft

VD = 120  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 5650 0.86 Level 2 0 0.990 1.00 6635
 Ramp 1260 0.86 Level 2 0 0.990 1.00 1480
 UpStream
 DownStream 120 0.86 Level 1 0 0.995 1.00 140

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ = 358.21  (Equation 25-8 or 25-9)
PFD = 0.526   using Equation (Exhibit 25-12)
V12 = 4192  pc/h
V3 or Vav34 2443  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 6635 Exhibit 25-14 6780 No
VFO = VF - VR 5155 Exhibit 25-14 6780 No

VR 1480 Exhibit 25-3 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 4192 Exhibit 25-14 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 34.0 (pc/mi/ln)
LOS = D (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.496 (Exhibit 25-19)
SR= 49.1 mph (Exhibit 25-19)
S0= 55.8 mph (Exhibit 25-19)
S = 51.3 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Northbound I-87
Agency or Company CHA Junction Exit 4 NB Off to Wolf
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2036 Flyover
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 2600   ft

Vu = 1260  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown =   ft

VD =  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4400 0.86 Level 2 0 0.990 1.00 5167
 Ramp 120 0.86 Level 2 0 0.990 1.00 141
 UpStream 1260 0.86 Level 1 0 0.995 1.00 1472
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 25-8 or 25-9)
PFD = 0.624   using Equation (Exhibit 25-12)
V12 = 3279  pc/h
V3 or Vav34 1888  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 5167 Exhibit 25-14 6780 No
VFO = VF - VR 5026 Exhibit 25-14 6780 No

VR 141 Exhibit 25-3 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 3279 Exhibit 25-14 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 29.3 (pc/mi/ln)
LOS = D (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.376 (Exhibit 25-19)
SR= 50.7 mph (Exhibit 25-19)
S0= 58.0 mph (Exhibit 25-19)
S = 53.2 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound
Agency or Company CHA Junction Exit 2W Off
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2036 Flyover
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 1300   ft

VD = 880  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4150 0.92 Level 2 0 0.990 1.00 4556
 Ramp 480 0.92 Level 2 0 0.990 1.00 527
 UpStream
 DownStream 880 0.92 Level 2 0 0.990 1.00 966

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 25-8 or 25-9)
PFD = 0.622   using Equation (Exhibit 25-12)
V12 = 3032  pc/h
V3 or Vav34 1524  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 4556 Exhibit 25-14 6780 No
VFO = VF - VR 4029 Exhibit 25-14 6780 No

VR 527 Exhibit 25-3 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 3032 Exhibit 25-14 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 27.6 (pc/mi/ln)
LOS = C (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.410 (Exhibit 25-19)
SR= 50.3 mph (Exhibit 25-19)
S0= 59.4 mph (Exhibit 25-19)
S = 53.0 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound I-87
Agency or Company CHA Junction Exit 4 SB Off
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2036 Flyover
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 1585   ft

VD = 1030  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3900 0.92 Level 2 0 0.990 1.00 4282
 Ramp 830 0.92 Level 2 0 0.990 1.00 911
 UpStream
 DownStream 1030 0.93 Level 4 0 0.980 1.00 1130

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ =   (Equation 25-2 or 25-3)
PFM =  using Equation   (Exhibit 25-5)
V12 =   pc/h
V3 or Vav34   pc/h (Equation 25-4 or 25-5)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =  (Equation 25-8 or 25-9)
PFD = 0.611   using Equation (Exhibit 25-12)
V12 = 2971  pc/h
V3 or Vav34 1311  pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO  Exhibit 25-7

VF 4282 Exhibit 25-14 6780 No
VFO = VF - VR 3371 Exhibit 25-14 6780 No

VR 911 Exhibit 25-3 2100 No

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12  Exhibit 25-7 V12 2971 Exhibit 25-14 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln)

LOS = (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = 20.4 (pc/mi/ln)
LOS = C (Exhibit 25-4)

Speed Determination Speed Determination
MS = (Exibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-14)

Ds = 0.445 (Exhibit 25-19)
SR= 49.8 mph (Exhibit 25-19)
S0= 60.2 mph (Exhibit 25-19)
S = 52.6 mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound I-87
Agency or Company CHA Junction Exit 4 SB On-Ramp
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2036 Flyover
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup = 1585   ft

Vu = 830  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown =   ft

VD =  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3050 0.92 Level 2 0 0.990 1.00 3348
 Ramp 1030 0.93 Level 4 0 0.980 1.00 1130
 UpStream 830 0.92 Level 2 0 0.990 1.00 911
 DownStream

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 1231.95   (Equation 25-2 or 25-3)
PFM = 0.614   using Equation  (Exhibit 25-5)
V12 = 2057   pc/h

V3 or Vav34
1291   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 25-8 or 25-9)
PFD =   using Equation (Exhibit 25-12)
V12 =   pc/h
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 4478  Exhibit 25-7 No

VF Exhibit 25-14
VFO = VF - VR Exhibit 25-14

VR Exhibit 25-3

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 3187  Exhibit 25-7 4600:All No V12 Exhibit 25-14
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 21.6 (pc/mi/ln)
LOS = C (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 25-4)

Speed Determination Speed Determination
MS = 0.310 (Exibit 25-19)
SR= 51.7 mph (Exhibit 25-19)
S0= 53.2 mph (Exhibit 25-19)
S = 52.1 mph (Exhibit 25-14)

Ds = (Exhibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-15)
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RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information                                          Site Information
Analyst SEB Freeway/Dir of Travel Southbound I-87
Agency or Company CHA Junction Exit 5 SB On-Ramp
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2036 Flyover
Project Description  Exit 4
Inputs
Upstream Adj Ramp

Yes On

No Off

Lup =   ft

Vu =  veh/h

Terrain:  Level Downstream Adj
Ramp

Yes On

No Off

Ldown = 4700   ft

VD = 830  veh/h
   S FF =   56.0 mph SFR =  40.0 mph

Sketch ( show lanes, LA, LD,VR,Vf)

Conversion to pc/h Under Base Conditions
 (pc/h) V

(Veh/hr) PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3250 0.92 Level 2 0 0.990 1.00 3568
 Ramp 670 0.87 Level 1 0 0.995 1.00 774
 UpStream
 DownStream 830 0.92 Level 2 0 0.990 1.00 911

Merge Areas Diverge Areas
Estimation of v12 Estimation of v12

V12 = VF ( PFM )
LEQ = 3663.05   (Equation 25-2 or 25-3)
PFM = 0.614   using Equation  (Exhibit 25-5)
V12 = 2190   pc/h

V3 or Vav34
1378   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD
LEQ =   (Equation 25-8 or 25-9)
PFD =   using Equation (Exhibit 25-12)
V12 =   pc/h
V3 or Vav34    pc/h (Equation 25-15 or 25-16)
 Is V3 or Vav34 > 2,700 pc/h? Yes No
 Is V3 or Vav34 > 1.5 * V12/2 Yes No
If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?

VFO 4342  Exhibit 25-7 No

VF Exhibit 25-14
VFO = VF - VR Exhibit 25-14

VR Exhibit 25-3

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?

VR12 2964  Exhibit 25-7 4600:All No V12 Exhibit 25-14
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA
DR = 20.1 (pc/mi/ln)
LOS = C (Exhibit 25-4)

DR = 4.252 + 0.0086 V12 - 0.009 LD

DR = (pc/mi/ln)
LOS = (Exhibit 25-4)

Speed Determination Speed Determination
MS = 0.293 (Exibit 25-19)
SR= 51.9 mph (Exhibit 25-19)
S0= 52.8 mph (Exhibit 25-19)
S = 52.2 mph (Exhibit 25-14)

Ds = (Exhibit 25-19)
SR= mph (Exhibit 25-19)
S0= mph (Exhibit 25-19)
S = mph (Exhibit 25-15)
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FREEWAY WEAVING WORKSHEET
General Information Site Information

Analyst SEB
Agency/Company CHA
Date Performed 02/14/12
Analysis Time Period PM

Freeway/Dir of Travel I-87 Northbound
Weaving Seg Location Exit 2E on to 2W off
Jurisdiction NYSDOT
Analysis Year 2036 Flyover

Inputs
Freeway free-flow speed, SFF (mi/h) 56
Weaving number of lanes, N 4
Weaving seg length, L (ft) 815
Terrain Level

Weaving type A
Volume ratio, VR 0.23
Weaving ratio, R 0.36

Conversions to pc/h Under Base Conditions
(pc/h) V PHF Truck % RV % E T E R fHV fp v
Vo1 4260 0.86 2 0 1.5 1.2 0.990 1.00 5003
Vo2 0 0.92 2 0 1.5 1.2 0.990 1.00 0
Vw1 880 0.92 2 0 1.5 1.2 0.990 1.00 966
Vw2 490 0.92 2 0 1.5 1.2 0.990 1.00 537
Vw 1503 Vnw 5003
V 6506
Weaving and Non-Weaving Speeds

Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)

a (Exhibit 24-6) 0.15 0.0035
b (Exhibit 24-6) 2.20 4.00
c (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75
Weaving intensity factor, Wi 1.45 0.79
Weaving and non-weaving
speeds, Si (mi/h) 33.79 40.73
Number of lanes required for unconstrained operation, Nw 1.32
Maximum number of lanes, Nw (max) 1.40

 If Nw < Nw(max) unconstrained operation  if Nw > Nw (max) constrained operation
Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment speed, S (mi/h)   38.89
Weaving segment density, D (pc/mi/ln)   41.83
Level of service, LOS   E
Capacity of base condition, cb (pc/h)   6571
Capacity as a 15-minute flow rate, c (veh/h)   6506
Capacity as a full-hour volume, ch (veh/h)   5690
Notes
a. Weaving segments longer than 2500 ft. are treated as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp
Junctions".
b. Capacity constrained by basic freeway capacity.
c. Capacity occurs under constrained operating conditions.
d. Three-lane Type A segments do not operate well at volume ratios greater than 0.45. Poor operations and some local queuing are expected in
such cases.
e. Four-lane Type A segments do not operate well at volume ratios greater than 0.35. Poor operations and some local queuing are expected in
such cases.
f. Capacity constrained by maximum allowable weaving flow rate: 2,800 pc/h (Type A), 4,000 (Type B), 3,500 (Type C).
g. Five-lane Type A segments do not operate well at volume ratios greater than 0.20. Poor operations and some local queuing are expected in such
cases.
h. Type B weaving segments do not operate well at volume ratios greater than 0.80. Poor operations and some local queuing are expected in such
cases.
i. Type C weaving segments do not operate well at volume ratios greater than 0.50. Poor operations and some local queuing are expected in such
cases.
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Southbound I-87
Agency or Company CHA From/To Exit 5 to Exit 4
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period AM Analysis Year 2046 Flyover
Project Description  Exit 4

Oper.(LOS)gfedcb Des.(N)gfedcb Planning Datagfedcb
Flow Inputs
Volume, V 5850 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade  %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h

Base free-flow Speed, BFFS mi/h

 fLW mi/h

 fLC mi/h

 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

2141 pc/h/ln

S 53.0 mi/h
D = vp / S 40.4 pc/mi/ln
LOS E

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V - Hourly volume                   D - Density
vp - Flow rate                          FFS - Free-flow speed
LOS - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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FREEWAY WEAVING WORKSHEET
General Information Site Information

Analyst SEB
Agency/Company CHA
Date Performed 02/14/12
Analysis Time Period PM

Freeway/Dir of Travel I-87 Southbound
Weaving Seg Location Exit 2W on to 2E off
Jurisdiction NYSDOT
Analysis Year 2036 Flyover

Inputs
Freeway free-flow speed, SFF (mi/h) 56
Weaving number of lanes, N 4
Weaving seg length, L (ft) 810
Terrain Level

Weaving type A
Volume ratio, VR 0.23
Weaving ratio, R 0.15

Conversions to pc/h Under Base Conditions
(pc/h) V PHF Truck % RV % E T E R fHV fp v
Vo1 3500 0.92 2 0 1.5 1.2 0.990 1.00 3842
Vo2 0 0.92 2 0 1.5 1.2 0.990 1.00 0
Vw1 880 0.92 2 0 1.5 1.2 0.990 1.00 966
Vw2 150 0.92 2 0 1.5 1.2 0.990 1.00 164
Vw 1130 Vnw 3842
V 4972
Weaving and Non-Weaving Speeds

Unconstrained Constrained
Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)

a (Exhibit 24-6) 0.15 0.0035
b (Exhibit 24-6) 2.20 4.00
c (Exhibit 24-6) 0.97 1.30
d (Exhibit 24-6) 0.80 0.75
Weaving intensity factor, Wi 1.11 0.55
Weaving and non-weaving
speeds, Si (mi/h) 36.77 44.66
Number of lanes required for unconstrained operation, Nw 1.26
Maximum number of lanes, Nw (max) 1.40

 If Nw < Nw(max) unconstrained operation  if Nw > Nw (max) constrained operation
Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment speed, S (mi/h)   42.58
Weaving segment density, D (pc/mi/ln)   29.19
Level of service, LOS   D
Capacity of base condition, cb (pc/h)   6584
Capacity as a 15-minute flow rate, c (veh/h)   6519
Capacity as a full-hour volume, ch (veh/h)   5997
Notes
a. Weaving segments longer than 2500 ft. are treated as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp
Junctions".
b. Capacity constrained by basic freeway capacity.
c. Capacity occurs under constrained operating conditions.
d. Three-lane Type A segments do not operate well at volume ratios greater than 0.45. Poor operations and some local queuing are expected in
such cases.
e. Four-lane Type A segments do not operate well at volume ratios greater than 0.35. Poor operations and some local queuing are expected in
such cases.
f. Capacity constrained by maximum allowable weaving flow rate: 2,800 pc/h (Type A), 4,000 (Type B), 3,500 (Type C).
g. Five-lane Type A segments do not operate well at volume ratios greater than 0.20. Poor operations and some local queuing are expected in such
cases.
h. Type B weaving segments do not operate well at volume ratios greater than 0.80. Poor operations and some local queuing are expected in such
cases.
i. Type C weaving segments do not operate well at volume ratios greater than 0.50. Poor operations and some local queuing are expected in such
cases.
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Northbound I-87
Agency or Company CHA From/To Exit 4 off to Exit 4 on
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2046 Flyover
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 4150 veh/h Peak-Hour Factor, PHF 0.86
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

1625 pc/h/ln

S 56.0 mi/h
D = vp / S 29.0 pc/mi/ln
LOS D

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Northbound I-87
Agency or Company CHA From/To Exit 4 off to Exit 4 off
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2046 Flyover
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 4250 veh/h Peak-Hour Factor, PHF 0.86
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

1664 pc/h/ln

S 56.0 mi/h
D = vp / S 29.7 pc/mi/ln
LOS D

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Southbound I-87
Agency or Company CHA From/To Exit 5 to Exit 4
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2046 Flyover
Project Description  Exit 4

Oper.(LOS)gfedcb Des.(N)gfedcb Planning Datagfedcb
Flow Inputs
Volume, V 3900 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade  %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2
 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h

Base free-flow Speed, BFFS mi/h

 fLW mi/h

 fLC mi/h

 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

1427 pc/h/ln

S 56.0 mi/h
D = vp / S 25.5 pc/mi/ln
LOS C

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V - Hourly volume                   D - Density
vp - Flow rate                          FFS - Free-flow speed
LOS - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information
Analyst SEB Highway/Direction of Travel Southbound I-87
Agency or Company CHA From/To Exit 4 off to Exit 4 on
Date Performed 02/14/12 Jurisdiction NYSDOT
Analysis Time Period PM Analysis Year 2046 Flyover
Project Description  Exit 4

Oper.(LOS) Des.(N) Planning Data
Flow Inputs
Volume, V 3000 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, PT 2
Peak-Hr Prop. of AADT, K %RVs, PR 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x K x D veh/h Grade      %       Length mi
Driver type adjustment 1.00                      Up/Down %
Calculate Flow Adjustments
 fp 1.00  ER 1.2

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.990

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 3
FFS (measured) 56.0 mi/h
Base free-flow Speed, BFFS mi/h

 fLW mi/h
 fLC mi/h
 fID mi/h

 fN mi/h

 FFS 56.0 mi/h

LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x
fp)

1098 pc/h/ln

S 56.0 mi/h
D = vp / S 19.6 pc/mi/ln
LOS C

Design (N)
Design LOS
vp = (V or DDHV) / (PHF x N x fHV x
fp)

pc/h

S mi/h
D = vp / S pc/mi/ln
Required Number of Lanes, N

Glossary Factor Location
N - Number of lanes                 S - Speed
V   - Hourly volume                   D   - Density
vp   - Flow rate                          FFS - Free-flow speed
LOS   - Level of service            BFFS - Base free-flow speed
DDHV - Directional design hour volume

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4
ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5
fp - Page 23-12       fN - Exhibit 23-6
LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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ATTACHMENT F 
ACCIDENT ANALYSIS 

 





























































































































































 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ATTACHMENT G 
PEDESTRIAN GENERATOR CHECKLIST 

 
 





PIN: 1721.51 
DESCRIPTION: Exit 3/4 Access Improvements 

MUNICIPALITY/COUNTY: Town of Colonie / Albany County 
PEDESTRIAN GENERATOR CHECKLIST 

DATE: 07/30/12                  PREPARED BY: LMW  REVIEWED BY:       
Note: The term Agenerator@ in this document refers to both pedestrian generators (where pedestrians originate) and destinations (where pedestrians 
travel to).  A check of yes indicates a potential need to accommodate pedestrians and coordination with the Regional Bicycle and Pedestrian 
Coordinator is necessary during project scoping.  Answers to the following questions should be checked with the local municipality to ensure accuracy. 

1. Is there an existing or planned sidewalk, trail, or pedestrian crossing facility?   
Comments: Wolf Rd is part of CDTC's Proposed Priority Bicycle/Pedestrian Network and improving 
system connectiving between the existing pedestrian/bicycle facilities on Wolf Rd and those constructed as 
part of the Albany-Shaker/Watervliet-Shaker Rd project is a secondary objecting of the proposed project. 

YES    NO  

2. Are there bus stops, transit stations or depots/terminals located in or within 800m of the project area?  
Comments: CDTA currently provides service along I-87, Albany-Shaker Rd and Wolf Rd within the 
project study area. 

YES    NO  

3. Is there more than occasional pedestrian activity?  Evidence of pedestrian activity may include a worn path.  
Comments: Moderate to high pedestrian activitiy was observed along the existing sidewalks within the 
project corridor.  In addition, there is evidence of pedestrian activity on Albany-Shaker Rd west of Wolf 
Rd. 

YES   NO  

4. Are there existing or approved plans for generators of pedestrian activity in or within 800m of the project that 
promote or have the potential to promote pedestrian traffic in the project area, such as schools, parks, 
playgrounds, places of employment, places of worship, post offices, municipal buildings, restaurants, shopping 
centers or other commercial areas, or shared-use paths?   
Comments: There are several generators of pedestrain activity within and around the proposed project 
area.  Retail establishments, hotels, the Albany International Airport, office space, Ann Lee Pond Nature 
and Historic Preserve and the Crossings at Colonie are all located in or adjacent to the project study area 
and have potential to promote pedestrian activity. 
 

YES    NO  

5. Are there existing or approved plans for seasonal generators of pedestrian activity in or within 800m of the 
project that promote or have the potential to promote pedestrian traffic in the project area, such as ski resorts, 
state parks, camps, amusement parks?   
Comments: Ann Lee Pond Nature and Historic Preserve, the Crossings at Colonie, and the Shaker 
Historic site are all located adjacent to the project study are and have potential to promote seasonal 
pedestrian activity. 

YES   NO  

6. Is the project located in a residential area within 800m of existing or planned pedestrian generators such as those 
listed in #4?   
Comments: Residential areas are located along Wolf Rd, Sand Creek Rd, Albany-Shaker Rd, and 
Watervliet-Shaker Rd.  Although there are not many residential areas located within the project study 
area, several are located adjacent to the project study area within 2,500 ft of the pedestrian generators 
listed above. 

YES   NO  

7. From record plans, were pedestrian facilities removed during a previous highway reconstruction project?  
Comments: Pedestrian Facilities have not been removed during previous highway reconstruction 
projects. 

YES   NO  

8. Did a study of secondary impacts indicate that the project promotes or is likely to promote commercial and/or 
residential development within the intended life cycle of the project?   
Comments: The project is not likely to promote commerial and/or residential development within the 
intended life cycle of the project. 

YES    NO  

9. Does the community=s comprehensive plan call for development of pedestrian facilities in the area?   
Comments: Wolf Road is part of CDTC's Proposed Priority Bicycle / Pedestrian Network and improving 
system connectivitiy between the existing pedestrian/bicycle facilities on Wolf Rd and the facilities 
constructed as part of the Albany-Shaker/Watervliet-Shaker Rd project is a secondary objective of the 
proposed project. 

YES    NO  

10. Based on the ability of students to walk and bicycle to school, would the project benefit from engineering 
measures under the Safe-Routes-To-School-Program? Eligible infrastructure-related improvements must be 
within a 3.2km radius of the project.   
Comments: Several schools within the North and South Colonie Central School Districts are located 
within 2 miles of the project study area, the immediate project area would not benefit from engineering 
measures under the Safe-Routes-To-School Program. 

YES    NO  

ADDITIONAL COMMENTS:   
Include comment on exceptional circumstances from EI 04-011 if pedestrian accommodations are warranted but not provided. 



 

      
 
Note: This checklist should be revisited due to a project delay or if site conditions or local planning changes during the project 
development process. 
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